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THE 
ROADS AND ROAD MATERIALS 
OF INDIANA. 
BY W. S. BLATCHLEY AND ASSISTANTS. 
SECTION 1. 
A BRIEF HISTORY OF IMPROVED ROAD BUILDING. 
By W. ~. BLATCHLEY. 
Roaas-the byways and highways of the earth-date back th.ou-
sands of years, hack to the very beginning of civilizati.on itself. 
'Vhen the savage first became disc.ontented with his surroundings 
and desired t.o add to his bel.ongings by conquest or by trade, his 
first thought was of the directi.on he should g.o, and his second, 
the manner .of getting there. If in a regi.on wh~re streams and 
lakes abounded the pr.oblem was simplified,. and along these nat-
ural waterways the dugout, the raft or the canoe became his beast 
of burden. But more often he had to travel l.ong stretches over-
land, and here pathways, byways or trails were foll.owed. At first 
his own God-given legs were his only means of locomotion, and his 
back his carry-all. In time he advanced a degree by domesticating 
the dog, the h.orse, the .ox, and transferring to their backs the l.oad 
fr.om his own. His former footpaths, following the most direct 
routes to the lands he wished to visit. were, .of necessity, then 
cleared and widened into pack trails, and the road building .of the 
world was begun. :Fr.om that time until the present it has been 
the.chief acc.ompaniment .of an advancing civilization. 
It has been claimed by a recent writer that next t.o the man 
who discovered fire, the greatest benefactor of mankind was he 
who first domesticated animals and saved his .own back at the ex-
pense of theirs; and that next to him in time and importance 
stands the man who first noticed that a round .object rolls more 
easily than a square one and so invented wheels. The first wheeled 
vehicles were pr.obably chari.ots used in war as a carriage for arch-
ers and javelin throwers. Fr.om these were evolved in time two-
wheeled carts to be drawn by .oxen. A type of these rude carts, 
known as the Carreta., is yet in use among the semicivilized people 
of Mexico and the southwestern United States. It has two wheels 
made of sections .of tree trunks, on a wooden axle, without tires. 
(19) 
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The body and tongue are hewn from wood and there is not a nail 
or a scrap of iron about it. Long after the invention of such a 
simple carriage, a front pair of wheels was added and the cart 
became the ordinary springless wagon, for the first time fitted for 
the carriage of hea:vy burdens over broad roadways. 
IMPROVED ROADWAYS OF THE OLD WORLD. 
The massive roadways about Rome were the first to be con-
structed especially for wheeled vehicles. As nearly as can be as-
certained they were begun about 400 years B. D. With the ex-
tension of the Roman Empire the system of road building was 
continued into what is now France, Switzerland and Great Britain 
as far north as the Scottish border. These Roman roads were 
first built as avenues of conquest, to enable large bodies of troops 
to march compactly and be closely followed by their provision 
wagons and the artillery of the. times. Afterwards they became 
the routes or arteries of a great commerce, which sprang up among 
the various Roman States and bound them together into one of the 
greatest Empires known to man. 
The sections of these Roman roads show them to have been ex-
ceedingly thick and massive. All of them had a foundation of 
heavy stone with a layer of cement at a higher level. The surface 
was paved with flat stones set in cement. Where such stone was 
not available, the surface was of a mortar mixed with bits of 
stone. Layers of sand or gravel were, in many places, intro-
duced between the foundation and E1urface, so that the total thick-
ness of the roadbed was often three feet or more. They were built 
by slave labor and, "measured in terms of the price of labor in 
this country, must have cost from $30,000 to $100,000 a mile. It 
is not too much to say that at least three-fourths of the expendi-
ture was really wasted. It is true that the brutal massiveness of 
the construction has enabled these ways to survive for fifteen or 
more centuries after their builders passed away, but this was not 
the intention of the constructors. They doubtless intended to do 
no more than seemed to their ignorance needful."* 
With the downfall of the Roman Empire the building of great 
highways ceased, nor was it begun again until the latter part of 
*ShaJer.-"AmerlcRn Highways," p. 7. 
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the Eighteenth Oentury. A military motive was again the leaven 
which called it inro existence, for N apoloon I. was compelled to 
improve the roads of France and Switzerland in order to move 
rapidly his vast armies from one part of his Empire to another. 
The good roads which he left France are to be reckoned among the 
best and most lasting of his works. 
These roads built by Napoleon were, for the most part, pat-
terned after a plan proposed about 1764 by a French engineer 
named Tresaguet. In his method the stone element of the r~ad 
consisted of a foundation made much in the manner of the Roman 
ways, composed of large fragments of rock set closely together, 
their projecting points being b~oken off and their interspaces filled 
with smaller bits. On this heavy foundation there was laid a 
covering of small fragments such as are used on our Ipodern 
broken-stone roads. 
From France the road-building spirit spread to Great Britain. 
Here the needs of commerce and not warfare was the impelling 
motive to better highways; so that by the middle of the Nineteenth 
Oentury Britain was better provided with good roads than any 
other country on the earth. The most of the British roads were 
built of broken stQne, and after the plans of one or the other of two 
Scottish engineers to'whom, more than to any others, is due the 
credit for the modern methods of constructing stone roads. These 
men were Thomas Telford and John L. Macadam. 
METHODS 011' TELFORD AND MACADAM. 
Telford, from 1803 to 1830, superintended the construction of 
nearly 1,000 miles of road in the Highlands of Scotland, besides 
many lines through northern """"ales, surmounting in both locali-
ties great natural difficulties. He followed to a certain extent the 
methods of the old Romans and of the Frenchman, Tresaguet, in 
that the foundation or base of his roads were constructed of pieces 
of erone four to eeven inches in dimen~ions, laid by hand upon the 
roadway. He differed from the Roman and French plans in that 
between such stones smaller pieces were packed to complete It com· 
pact layer seven inchee deep in the middle of the road and gradu· 
ated to faur inches on the eidee, thereby giving an arched f~rm to 
the road when complered. Moreover, instead of only adding Ii 
r~~- -- -- ---- - -- -
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thin layer of broken stone to fill up the irregularities, as the 
French engineer had done, Telford used six inches of broken stone 
in two layers. The lower four inches was composed of angular 
fragments, none weighing more than six ounces. After being 
either rolled thoroughly or compacted by the wheels of travel, an 
additional two inches of the same stone, slightly smaller in size, 
was added and the rolling continued till the surface was crushed 
and compacted to smoothness. 
Macadam made a notable advancement in cheapening stone road 
construction by abandoning the paved foundation beneath the 
crust of broken stone. He insisted that no large stone should ever 
be employed in road making, and most modern road builders prac-
tice his principle "that small angular fragments are the cardinal 
requi:r:ements. " 
Fig. 1. Roman Road. 
Fig. 2. Early Eighteenth Century Road. 
Fig. 3. Late Eighteenth Century Road. 
Fig. 4. Modern Macadam Road. 
FIGS. 1-4 SHOW THE RELATIVE THICKNESS OF OLD AND MODERN ROADS.* 
"These illustrations are from Vol. III of the Maryland Geological Survey, pa"e 287. 
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Macadam was t.hus the :6.rst engineer to show that a road built of 
small fragments of broken stone, when properly compacted, would 
maintain its shape without a paved foundation, provided the earth 
beneath was not of soft clay or muck, which would readily become 
mud when wet. He saw that such a road, properly built, would 
prevent the passage of water into the under earth, and therefore 
rest on a dry and :6.rm foundation. He earneBtly advocated the 
principle that the success of all arti:6.cial road building depends 
wholly upon the making and maintaining of a solid and dry foun-
dation. If it be otherwise the crust or waterproof coating or roo.£ 
of broken stone is useless. 
Both the Telford and Macadam systems of road construction 
have been used in Indiana) the former, however, only in limited 
areas in the southern counties. The relative value of the two 
systems can most always be determined by the local circumstances, 
conditions, and necessities under which the road is to be built. 
The Telford system seems to have the advantage in swampy, wet 
places or where the soil is in strata varying in hardness, or where 
the foundation is liable to get soft in spots. Under most other cir-
cumstances experienced road builders prefer the Macadam con-
struction, not only because it is considered best, but also because it 
is much cheaper. 
FIRS'T IMPROVED HIGHWAYS OF INDIANA. 
Having sketched briefly the advance 01 the road building spirit 
in the Old World, we now turn to the new, where, says Shaler, 
"for a hundred years after the settlement of the Atlantic seaboard 
began there was hardly a:r:y way in this country :fit for carriages. 
The interoourse between the settlements was maintained by boats 
or by paths which were barely fit for horsemen and pack-animals. 
With the gradual increase in wealth and population the use of car-
riages increased. The original trackways were cleared so as to 
permit the passage of vehicles, and something like roads began to 
be established. It was, however, another century before any con-
siderable part of the traffic of the country passed over ordinary 
highways. So far as the inquiries of the writer have extended, 
there appears no reason to believe that any wen paved roads ex-
isted in this country outside of the cities and towns until after 
the year 1800."* 
* American Highways, p_ 18. 
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The history of the early Indiana roads is very similar to that 
of those of the Atlantic seaboard. The streams of the State and 
the trails of the Indians furnished, for many years, avenues of 
travel and commerce between the settlements. As the towns grew 
in size and wagons and carriages were introduced, the old pack 
trails were cleared and broadened, and bridged where necessary. 
Many of these early roads were for years so little traveled that 
they were little more than blazed trails through the wilderness. 
Along them the traveler was oftentimes directed by notches cut in 
the sides of the larger trees. Even at this day some of the main 
public roads of certain counties of the State are known as the 
Two-Notch or Three-Notch roads. 
Along the swampy places of these primitive roads and, in some 
localities along the entire roadway, a corduroy or "laid road" was 
often built of small logs or saplings placed side by side across 
the way, thus forming a rude, bridge-like structure. On the best 
of these the cross timbers were held in place by heavy lengthwise 
ones on the sides. Such roads, while affording protection against 
miring, especially in early spring when the roads were at their 
worst, were very rough and exceedingly tiresome to travel. Rem-
nants of these corduroy roads are yet to be fOUIld in the lowlands 
of many counties of the State. 
Up to 1832, as far as can be ascertained, no one of the prin-
cipal highways of Indiana had been improved with either stone or 
gravel. Robert Baird, writing in that year, stated that "the roads 
in this S'tate (Indiana) are good in summer but bad in winter, on 
account of their being entirely of clay, excepting the corduroy 
roads, as they -are called. A State Road is now making from 
Indianapolis to :Michigan Territory, called the Michigan Road. 
The National road will pass through Indianapolis from Oolumbus 
to St. Louis. When it shall have been completed it will be of 
great advantage to the State."* 
Baird included in his work small maps of each of the States of 
the Mississippi valley which showed the more prominent roads 
then in use. That of IndIana has been reproduced in the accom-
panying etching. The figures along the roads indicate the dis-
tances from place to place. 
·"View of the Valley of the Mississippi, or Emigrants' and Travelers' Guide 
to the West," 1832, p. 166. 
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Fig. 5. Showing the principal roads of Indiana in 1832. 
r 
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Between 1830 and 1835 there was a great awakening of the pub-
lic road spirit in the United States. The era of "internal im-
provements" was on, and canals, railways and improved roads 
were projected, eHher on paper or in reality in many of the 
States. The people of Indiana caught the fever, and in 1835 the 
Legislature authorized the surveys of six important routes, as 
follows: 
1. A route for a railrQoad 'or turnpike road from Madison via 
IndianapQolis, Danville and Orawfordsville, to Lafayette. 
2. A route fQor a railroad or turnpike road from OrawfQords-
ville via Greencastle, Bloomington, Bedford and Salem, to New 
Albany. 
3. A route for a railroad from Evansville via Princeton to 
Vincennes. 
4. A route for a railroad from Vincennes to Terre Haute. 
5. A route for a macadamized turnpike road from New Al-
bany via Greenville,I<"redericksburgh, Paoli, Mount Pleasant and 
Washington to Vincennes. 
6. The completion of the survey:; and estimates on the Law-
renceburgh and Indianapolis railway. 
Noah Noble was then Governor of Indiana, and, at his request, 
made to· the United States Topographical Bureau for an engineer 
of ability to take charge of the surveys, Howard Stansbury, U. S. 
Assistant Oivil Engineer, was detailed for the service. The re-
ports of ]VIr. Stansbury and his several assistants were published in 
the House Documentary Journal for 1835-1836, and are very full 
and exceedingly interesting. The letter of instructions furnished 
Stansbury by Governor Noble on April 24, 1835, contained the 
following paragraphs: 
"At the late session of the Legislature of the State, the adop-
tion of a connected and general plan of improvement affording 
commercial facilities to every s.ection, was the measure occupying 
most of the deliberations of the body, hut the absence of such facts 
and information as seemed indispensable, prevented the adQoption 
of any. To enable the Legislature at its neoct session to· act ad-
visedly in the premises the surveys and estimates provided for 
by law, of which you have a copy, were ordered. . 
"The law, as you will discover, would seem to leave it for the 
Governor to determine whether the surveys upon the Madison and 
------------ - ---
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Lafayette and New Albany and Orawfordsville lines should be 
for a Ra.ilwa,y or a turnpike; it is belie,"ed, however, that it was the 
wish and intention of the Legislature to include both. There are 
no means by which to ascertain whether the Legislature designed 
the surveys and estimates should be for double or single tracks, 
the law being silent on the subject, but as a single track would 
not be of great value to the public, it is thought advisable to. make 
them with a view to the construction of a double track, but if 
found that it will not require much additio.nal time and expense, 
estimates for each will be preferred. 
"In the construction of her public works, it has been the policy 
of the State to embark in none of a temporary character, there-
fore the estimates should embrace materials and structures of a 
durable and permanent kind only." 
Since routes 1 and 2 include surveys. and estimates. for turn-
pikes as well as for railways, and route 5 was wholly fo.r a macad-
amized turnpike, it is thought that the following extracts, taken 
verbatim fro.m the reports of the engineers, will be of interest in 
this connection, as showing the kind of roads it was proposed 
to build 70 years ago, as well as the estimated cost of the same: 
Route 1. 
A route for a, railroad. or a turnpike 1'oad from Madison via, Indi-
anapolis> Damville and Crau)fordsville> to Lafayette. 
"The whole estimated cost of the railroad with single track from 
Madison to Indianapolis (including the inclined plane) amonnts 
to $1,094,484, giving an average of $12,800 per mile. 
"The whole cost from Madison to Lafayette via Danville and 
Crawfordsville, amonnts to $2,351,697, giving an average o.f $14,-
721 per mile. 
"The who.le cost from 1\ladison to Lafayette by a direct. route, 
146 miles, amounts to $1,666,797, giving an average of $11,416 
per mile. . 
"An examination for a railroad does not necessarily furnish all 
the data that would be required to enable a minute estimate to. be 
made of the cost of a turnpike road; for in many instances the 
trace of the one would properly occupy ground which, for the 
other, would be inexpedient or impracticable. By the aid, how-
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ever, of other data in addition Ito those furnished by the survey of 
this railroad, we are enabled t arrive at the comparative expense 
of constructing a turnpike r ad from lIadison to Lafayette as 
follows: 
"The whole cost from If dison to Indianapolis amounts to 
$303,957, or an average of $ ,554 per mile. 
"From Indianapolis to Laf yette via Danville and Crawfords-
ville, the whole cost will be $ 90,989. The average cost, $3,919 
per mile." 
"From Indianapolis to Laf yette, by the direct route, the whole 
cost will be $178,390. The a erage cost $2,948 per mile. Giving 
as the cost of a turnpike road from lfadison to Lafayette by Dan-
ville and Crawfordsville, 159. 6 miles, the gross sum of $594,946 
-averaging per mile $3,724' and by the direct route, 146 miles, 
the gross sum of $482,347- veraging per mile $3,303. 
"As a distinction between turnpike and a macadamized turn-
pike road seems to be recogn zed and drawn by the law, the esti-
mates do not embrace the cos of covering the road with stone, but 
contemplate only an earth ro d well graded and drained." 
It is interesting to note t at single track railways were after-
wards built by two different orporationn, which together covered 
the direct route as mentione above. These were, viz., The Indi-
anapolis and lIadison railwa , completed October 1, 1847, and the 
old Indianapolis and Lafayet e railway, now a part of the Chicago 
Division of the Big Four, co· pleted in December, 1852. 
A turnpike between Lafay tte and Crawfordoville was begun by 
the State, but after expendin $56,144, work on it was suspended 
in 1839. This was to run t Indianapolis by way of Danville, in 
accordance with the survey hove made. 
A route for a railroad or a t rnpike road from Orawfordsville via 
Greencastle, Bloomington., Bedford and Salem, to New Albany. 
In his letter of instructio s to Edward Watts, the Assistant En-
gineer in charge of the su ey for Route 2, Mr. Stansbury used 
the following paragraph: 
"Should the inequalities f the country prove such as would, 
in your opinion, render the construction of a railroad impractic-
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able or very expensive, your operations will be directed to the at-
tainment of a route for a hard, compact traveling way, thirty 
feet wide, with the upper surface sufficiently elevated to prevent 
its being affected by any neighboring stagnant water; having in no 
case a longitudinal slope of more than three and a hali degrees, 
and :no horizontal curvature too abrupt to admit of carriages of 
every description passing over it with perfect facility." 
From the report of Mr. Watts, the engineer in charge of the 
route, I quote as follows: 
"By reference to the maps you will discover that a railroad, in 
order to pass through the· points prescribed by law, necessarily 
passes over undulating country, crossing water courses nearly at 
right angles, thereby occasioning ascents and descents entirely in-
admissible upon a railway, which could only be removed by long, 
deep cuts and heavy embankments, the cost of which would be so 
enormous as to render any idea of the construction of the work out 
of the question. 
"The estimate has therefore been made only for a turnpike road 
thirty feet wide on top, having in no case a longitudinal slope of 
more than three and a hali degree-so The ground is to be well 
grubbed and cleared forty feet on each side of the center, making 
an opening of 80 feet; and have ditches cut of such form and 
dimensions as will ensure the drainage of the road. This esti-
mate of the cost of each of the six divisions into which it was 
divided is as follows: 
First division, from New Albany to Greenville, 12 miles ......... $36.000 
Second division. from Greenville to Salem, 19 miles ......... " '" 52.Gil 
Third division, from Salem to Bedford, 32 miles ............ " '" 133.220 
Fourth division, from Bedford to Bloomington, 27 miles.... .. .... 83.753 
Fifth division, from Bloomington to Greencastle, 4() miles .......• 1i7.!H4 
Sixth diVision, from Greencastle to Crawfordsville, 28 miles.. ... 87,756 
Total-l58 miles ........................................... $571,438 
Add ten per cent. for contingencies ......... " ............. " '" 57,143 
Total cost of road .••..•..•..•.............................. $628,581 
Giving an average of $3,078 per mlle. 
"In closing this communication, it may be proper to advert to 
the effect the contemplated improvement would be calculated to 
exert upon the future prospects of this part of the State. Possess-
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ing a soil rich and productive, and a -population industrious and 
enterprising, its energies are now subdued and its advancement 
retarded for the want of a good and never failing avenue to mar-
ket. Deprived of the advantages of a communication by water 
with the Ohio River, the cost of transportation over roads which 
are rendered impassable for loaded teams by every heavy shower, 
is too great to afford a fair competition with articles of produce 
which :find their way to market by other and cheaper channels. 
A5 the cost of transportation decreases, this disparity would be 
lessened, and its effects upon the resources of the country wonld be 
sensibly felt." 
The Legislature of 1836 ordered the building of the turnpike 
and the macadamizing of the same. The estimate of macadamiz-
ing the full length of the road was :first given at $960,000, but in 
1839 had been reduced by the State engineer to $645,000. No 
macadamizing was ever done. The grading and bridging was be-
gun between New Albany and Salem and between Greencastle and 
Crawfordsville. When the public work was suspended in 1839, 
the grading and bridging on 15 miles between New Albany and 
S'alem had been completed at a cost of $61,844. The remaining 
18 miles between those two points were estimated to cost $116,532. 
About 21 miles of this division of the road was, in 1848, turned 
over to the New Albany and Salem railway and used as a por-
tion of the grade. 
Up to 1839 the State had expended $55,944 on the division 
north of Greencastle. This, in time, waf> turned over to a private 
corporation, and, after improving with gravel, became a toll road. 
It is now one of the free improved county roads of Putnam and 
Montgomery counties. One of the old wooden bridges, built in 
1838, across Raccoon Creek just south oJ the station of Raccoon, 
on the C., H. & D. Railway in Putnam County, is still in use and 
in a fair state of preservation. It was crossed by the writer in 
December, 1905. 
The railway between New Albany and Lafayette, though re-
jected as impracticable in the paragr~ph cited above from Mr. 
Watts, was begun in 1847 and completed in 1854. It is now a 
part of the main line of the C., 1. & L. (Monon) extending from 
Chicago to Louisville, Ky. 
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Route 5. 
A route for lli macadamized tu,rnpike road from New Albany via 
Greenville, Fredericksburgh, Paoli, Mount Pleasant and Wash-
ington to Vincennes. 
The assistant engineer, Edward Watts, in charge of the survey 
of this route, in his report stated that "the accompanying estimate 
has been made for a road thirty feet wide on top, having in no 
case a longitudinal slope of more than three and a half degrees, 
and covered with stone broken into pieces weighing not more than 
four ounces. The bed of the road is to be formed nearly fiat, hav-
ing a slope of one inch in three feet from the center to the sides. 
Twenty feet of the. center to be covered to a depth of three inches 
w.ith clean stone broken as above. Second year an additional cov-
ering of three inches will be put on. Third year three inches more 
will be necessary, leaving the macadamized stone covering nine 
inches deep at the center, and six at the edges. No stone to be 
used but such as are hard, as granite, flint or limestone." 
His estimate of the cost of e,ach of the six divisions into which 
the road was subdivided was as follows: 
No. of 
lUi'e8. 
lfirst division, Vincennes to Washington .. 20.41 
Second division, Washington to Mt. Plea-s-
ant ................................... 15.52 
Third division, Mt. Pleasant to Paoli. .... 27.09 
r,'ourth division, Paoli to Fredericksburgh. 17.77 
Fifth division, Fredericksburgh to Green-
ville .................................. 11.64 
Sixth division, Greenville to New Albany. 12.37 
Totals ............ ' .................. 104.80 
(~'08t of 
Gr9ding. 
$121,901 
25,P34 
168,086 
56,483 
'42,500 
36,090 
$450,697 
C08t of 
Covering 
'Ivith Stone 
$4-49,977 
146,181 
292,396 
94,454 
75,134 
81,906 
$1,140,050 
It. is thus shown that the cost of a macadam road covered with 
broken stone to a thickness of nine inches was, in 1835, estimated 
at $15,178 per mile, or at least seven times as much as it would 
cost today. It must be remembered, however, that much of the 
roadway had to be cleared and grubbed through a primeval forest., 
so that the grade was necessarily much more costly. The stone 
used for macadamizing was required to be broken by hand by the 
side of the road and not at the quarry. 
r------------------------------- -
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In commenting upon the report of Mr. Watts, the chief en-
gineer, Mr. Stansbury, said: "It will at once be observed that the 
expense of covering the road with stone bears an uncommonly 
large proportion to the cost of graduation. Of this amount $450,-
000, or nearly one-half, will be required between Vincennes and 
Wa&hington, a distance of but 20.41 miles. On this portion of 
the road no stone suitable for macadamizing can be obtained. The 
nearest point at which it occurs in sufficient quantity is at such a 
distance that the coSt of its transportation is the principal item of 
expense. The cost of the stone alone on this division is equal to 
the whole cost of graduation, including bridging and masonry 
throughout the line. 
"By reference to .the report of Mr. Watts it will be perceived 
that upon other portions of the road, stone can be procured within 
a comparatively reasonable distance. In consideration of this vari-
ation in expense it is recommended that stone should be used upon 
those portions only wh~re it can be conveniently furnished, and 
that the remainder of the road should be well graded and drained 
in strict conformity with the principles laid down in my instruc-
tions to the gentlemen in charge of the surveys, which are those 
approved in the service of the United States. As has been the 
case upon the N aHonal road, the graduation may lead to the dis-
covery of stone in the vicinity of the line, the existence of which 
is at present unknown, and obviate the necessity of its transporta-
tion from a distance." 
The Legislature of 1836, in obedience to the almost universal 
demand of the people of the State, passed an internal improve-
ment bill appropriating nearly $16,000,000 for the completion of 
canals, railways and macadam roads. Of this amount $1,150,000 
was for the building of the New Albany and Vincennes road as 
surveyed. The contract for building the road as far as Paoli must 
have soon afterward been let, as the State Board of Internal Im-
provement, in itg report made December 16, 1837, has the follow-
ing sentence: "On the New Albany and Vincennes macadamized 
road the gradings, culverts and bridges are nearly completed from 
New Albany to Paoli, a distance of 41 mile,s; and early in the 
next season the application of metal will be commenced."* 
·Second Ann. Rep. State Board of Intl'rnal Improvement. p. 7. in Documentary 
House Journal of the State of Indiana, 1837. 
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In the report of John A. Graham, member of the above men-
tioned Board, made in October, 1839, it is stated that the cost for 
grading and bridging the road from New Albany to Paoli aver-
aged $7,445 per mile, while the cost of macadamizing with broken 
stone averaged $5~091 per mile, making the total cost $517,034, or 
$12,53'7 per mile, between the points mentioned.* The stone cov-
ering which the contracts required to be put on was 18 feet wide, 
besides the slopes of the metaling at the edges, 11 inches deep in 
the center and 7 at the sides, its upper surface having a curvature 
of 4 inches. The stone was put on in two laye,rs, the bottom layer 
being broken to the size of eight ounces, and the upper to five 
ounces. Hard limestone only was allowed to be used. 
The grading and bridging, excluding White River bridge, of the 
twenty-five and a haHt miles bet:ween Paoli and Mount Ple,asant, 
Martin County, was let for $136,268. This division was never 
macadamized, as in November, 1839, the State was unable to sell 
more bonds, and, with certain minor exceptions, all public works 
were suspended. The road was finished to Paoli in 1839, and was 
opened as a toll road between New Albany and Paoli by the State 
on October 10, 1810.:1: On November 30, 1839, Mr. Graham 
reported of it: "The manner in which this road has been built 
is highly creditable to the contractors. The materials which have 
been furnished are of the first quality; the work done is of the 
most durable kind; and I have no hesitation in saying that it will 
bear a comparison with any other work of the kind." 
The toll received during the first month was $65'7.98. The 
New Albany and Vincennes mail stage 3\SO entered into an agree-
ment to pay $605.90 per year for the use of the road. On that 
'Doc. Journ. of Ind., 1839, p. 72. 
tThis dIvisIon had been shortened and the maxImum grade reduced to 272 
degrees by a new survey. 
tRev. W. J. Frll.zer, of Elkhart, Indiana, whose father was, during most of the 
period, the engineer III charge of the road, In a recent letter to Mr. A. B. Ham, 
of Paoll, gave an interesting ac('ollnt of the completion of the New Albany an\l 
Paoli pike to the latter town. After speakIng of the National road and its Impor-
tance to central In\llana, he adds: "But a new necpsslty was upon the State, to 
satisfy the demands of transit across the sonthern end of Its domaIn. Emigrants, 
prospectora and travelers were coming down the Ohio River to the falls. There 
they would naturally desire to leave the waterway, and take a shorter course to 
St. Louis. So the New Albany and Vincennes Turnpike was projected, to connect 
the Falls cities of Louisville, Jeft'ersonvlI!e and New Albany with the hIstorIc 
metropolls and capital, Vincennes. A young engineer, John Frazer, who had come 
from the East to Richmond to superintend the construction of a portion of the 
National RO,1d, was called to take charge of this one. Abundance of "metal" was 
at hand in the limestone hllls through which It was to wInd its serpentIne way. 
3-Geology. 
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basis the income of the road was about $8,500 per year. It was 
operated by the State until :May, 1851, and then turned over to a 
private corporation, which kept it in repair and collected toll until 
March, 1899, when that portion of it withiIl Orange Oounty was 
bought and made a free roa.d. Orange Oounty paid $11,000 fo~' 
the eleven .. miles within her bounds, the remaining 30 miles in 
Washington, Harrison and Floyd counties a.re still operated as a 
toll road. Being the first macadamized road in the State, and the 
only one ever completed with State funds, the New Albany and 
Paoli road has been deemed worthy of especial mention. 
TIm OI,D NATIONAL ROAD IN INDIANA. 
The old National Road, "that monument of a past age, which 
carried thous.ands of population and millions of wealth into the 
West, and more than any other national structure in the land 
served to harmonize and strengthen, if not to save the Union," 
was built to answer a nation's needs. It was first proposed in 
1802 and was begun in 1806. Previous to this date, in the Act 
admitting Ohio, two pel' cent. of the proceeds of her public lands 
were reserved to be applied to the construction of public high-
ways through the State. When Indiana was admitted, three per 
cent. of the income from her public lands was reserved for the 
same purpose. 
Starting at Oumberland, Maryland, the National Road was 
first projected to Wheeling, on the Ohio River, but in May, 1820, 
Oongress appropriated $10,000 for laying out the road between 
Wheeling and a point on the left bank of the Mississippi River, 
It was begun in State Street, New Albany; it climbed the mountainons "knobs" 
iu mauy a Bowing curve and gradation, never exceeding three degrees; it stretchpd 
away over occasional level reaches, firm, white and solid as the Appian Way. It had 
the customary wooden bridges for the larger streams, but handsome stone culverts 
for the smaller. When the bullders got within a few miles of Paoli, a great con-
course of the citizens went out to meet them, and held a joyons picnic, and made 
speeches of congratulation. The young engineer was· the hero of the hour. The 
macadamizing was completed as far as Paoli, the county seat of Orange County-a 
white thread winding among the green hills and beside the clear streams; the grad-
Ing was carried through to Vin(!enne3, twisting In many a horseshoe bend and spiral; 
a telegraph line strung its slender filament beside the road; the gay taliyhoes 
came rumbling through; the driver's horn awoke the echoes; when suddenly the 
wOI'k stopped; a portentous sound had been heard In the woods. It was the voice 
of the locomotive. "* 
*As shown in the text, It was not the toot of the locomotive, but the lacl, 
of the almighty doliar, that stopped the work On the road. The first railway lu 
Indiana was not completed until about ten years later.-W. S. B. 
.. 
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between St. Louis and the mouth of the Illinois River; the road to 
be 80 feet wide and on a straight line. In March, 1825, an ap-
propriation of $150,000 was made for building the road bet.ween 
Wheeling and Zanesville, Ohio, and for completing the surveys for 
its extension to the permanent seat of government in Missouri, the 
same to pass by the seats of gOovernment of Ohio, Indiana and 
Illinois. The work was pushed westward through Ohio to the 
Indiana line, reaching that point about 1827. Meanwhile, by 
means of an appropriation of $51,600 made in March, 1829, and 
of another for $60,000 in May, 1830, the work of opening the 
road east and west from Indianapolis was begun. Other appro-
priations for the work in Indiana were as follOows:· 
March 2, 1831, $75,000, for opening, grading, etc., including 
bridge over White River near Indianap0!is, and progressing to. the 
eastern and western boundaries. 
July 3, 1832, $100,000 for continuing the road in Indiana, 
including bridges over the east and west branches of Whitewater 
River. 
March 2, 1833, $100,000 tOo continue the work in Indiana. 
June 24, 1834, $150,000 for continuing the road in Indiana. 
March 3, 1835, $100,000, for continuing the road in Indiana. 
July 2, 1836, $250,000 for continuing the road in Indiana, in-
cluding the materials for a bridge over the Wabash River, the 
money to be expended in completing the greatest possible continu-
ous portion of said road, so that said nnished part may be sur-
rendered to the State. 
March 3, 1837, $100,000 for continuing the road in Indiana. 
May 25, 1838, $150,000 for con6nuing the road in Indiana, in-
cluding bridges. 
About this date the panic of 1837-1840 was being felt and nQ 
more appropriations were granted. In 1848 the road was turned 
over to the respective states through which it passed. Of the 
total amount, $6,824,919, appropriated by Congress for making, 
repairing and continuing the road, but $1,136,600 were allotted 
to Indiana, and this sum was paid from the fund reserved when 
the State was admitted into the Union. Of this amount nearly 
one-half, 01' $513,099, was expended for bridges and masonry. 
When Indiana and Illinois received the road from the National 
Government it was not completed, though graded and bridged as 
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far west as Vandalia, then the capital of Illinois. In Indiana it 
was nowhere macadamized or graveled, except on a few miles 
about Richmond and Indianapolis. In 1850 the Wayne County 
Turnpike Company was organized, anq. absorbed, under a charter 
granted by the State, that portion of the road, 22 miles in length, 
within that county. This company then graveled the road and 
operated it as a toll road until 1890-1894, when it was purchased 
by the several township& through which it passed and made free 
from tolls. 
From Wayne Oounty westward the road in Indiana passed 
through Henry, Hancock, Marion, HendriCks, Putnam, Olay and 
Vigo counties. That portion in Henry Oounty was secured by a 
private corporation, graveled and made a toll ro-ad about 1853. In 
1849 the Oentral Plank Road Oompany, composed of prominent 
citizens of Marion and Hendricks counties, was granted that por-
tion of the road extending from the east line of Hancock Oounty 
to the west line of Putnam, for the purpose of constructing a 
plank road. With the granting of the road to these several cor-
poration~ the old National Road as a public institution, fostered 
by the nation or the State, ceased to be. It had fulfilled its high 
purpose, and was superseded by better things which owed to it 
their coming. It was built by the people and for the people. It' 
made possible thRt interchange of commerce and that exchange of 
the courtesies of social life which were so necessary among the 
states of a great and growing republic. It was in truth-
"A Nation's thoroughfare of hopes and fears, 
First blazed by the heroic pioneel,g 
Who gave up old home idols and set face 
Toward tile unbroken West to found a race 
And tame a wilderness, now mightier than 
All peoples and all tracts American." 
TOLL ROADS IN INDIANA. 
From 1850 to 1890 the majority of improved gravel or stone 
roads in Indiana were constructed by private corporations and 
maintained, often with great profit, by the charge of toll. A 
company would be organized and a charter for a certain highway 
obtained from the State or the county. Stook would be sub-
scribed and sold for the purpose of securing funds to construct 
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the road. Dividends on the stock were paid from the toll receipts, 
usually quarterly, and ran from 7 to 15, or even 20 per cent. per 
annum. Such a method of constructing improved roads is bene-
ficial only in the early history of a community, before the settlen 
are able to spare the time or means to build such roads. As the 
country becomes more settled and towns and factorie,g increase in 
number, the toll system bee-omes a heavy tax upon the farming 
class. The roads are mostly held by the capitalists of the towns, 
and are administered solely with reference to dividends. In this 
way the free intercourse of the people is obstructed; and the coun-
try folk of the poorer sort often can not afford to make any jour-
neys save those which are certain to bring them a good money 
return. 
The people of Indiana, especially those of the northern and 
central thirds of the State, where many toll roads were in opera-
tion, finally learned that the toll road system was harmful to the 
best interests of thickly settled communities, and in 1889 a law 
was passed providing that upon petition of 50 freeholders in any 
township the question of the purchase of the toll roads of that 
township could be taken up. A board of viewers was then to be 
appointed by the county commissioners, to determine the value of 
such toll roads as were proposed to be purchased, -after which an 
elec.tion was to be held. If the majority of the voters of the town-
ship favored the purchase of the roads at the price appraised by 
the viewei's, this price was offered the owners of the road. If ac-
cepted, county bonds were to be issued, providing for the payment, 
and a special tax levied in the township for the redemption of the 
bonds and payment of the interest thereon. Under this law the 
gradual abolishment of the toll roads of Indiana began, and at 
the present time hut 112 miles of such roads are in operation in 
the State, lmd that only in the counties along the Ohio River. 
FREE ORA vm. OR STONE ROADS IN INDIANA. 
In 1885 a law was passed providing for the construction of fret:' 
gravel or stone roads, to be paid for by assessments on all lands. 
lying within two miles of the proposed improvements. Such roads 
could only be impl,oved upon the petition of a majority of the resi-
dent land-holders whose lands, lying within the two-mile limit, 
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should be thus assessed. The assessments were tn be paid in six 
equal semi-annual installments, and if unpaid when due became a 
first lien upon the real estate. 
In 1893 a second law was pa&sed providing that upon the peti-
tionof 50 freeholders in any township, the county commissioners 
shall submit, by an election, to the voters of said township the 
question of improving with gravel or stone certain specified rnads 
of the tnwnship. If the majQrity of the voters favor the improve-
ment of such roads, the Board nf Cnmmissioners shall issue bonds 
nf the county bearing not over 5 per cent. interest. These bonds 
shall be in series, one of which shall be payable annually for ten 
years. To meet the payment of these bonds and the· interest 
thereon as the same shall becnme due, a special tax is levied upon 
the property of the township. All roads built under this act shall 
be free of toll and shall be kept in repair the same as other free 
gravel roads constructed under the laws of the State. 
These twn laws, with minor modifications/ are the ones nnw 
in force providing for the construction of our free gravel or stone 
roads. Under them several thousand miles of such roads have 
been built. in the various counties of the State. The majority of 
these free roads have been built since 1895. Especially is this 
true of the southern third of Indiana where, previous to that date, 
a number of the counties had not a single mile of improved roads . 
• 
THE SUPERVISOR SYSTRM OF REPAIRING ROADS. 
Probably the worst feature of the Toad system of Indiana is 
one that has been in force since the beginning of the Nineteenth 
Century, and remains in vogue today, viz., the old method of 
working out the road tax under supervisors. This forced labor on 
highways which is demanded of every able-bodied man in the coun-
try between the ages of 21 and 50, is a remnant of feudalism 
which has come down through the ages to the present day. Of it 
Shaler has well said: "There is probably no either feature in our 
road system which has so far served to maintain the low state 
.of our American road-making as this 'corvee,' or forced-labo·r sys-
tem on the highway. It hns bred, in a systematic manner, a shift-
less method of work; it has led our people to look upon road-build-
'See section XV, "The Road Laws of Indiana," near the end of this volume. 
-----------------------------
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ing as a Dllisance. There is no situation in which the American 
workman makes so unsatisfactory an appearance as when he is 
endeavoring to do the le,ast possible amount of labor which is to 
count as a day's work on the highways of his district."* 
As early as 1807 we find on the statute books of Indiana Ter-
ritory the following: "All male persons of the age of twenty-one 
years and not exceeding fifty, who have resided thirty days in 
any township, of any county within this territory, and who are not 
a county charge, shall be liable yearly and every year, to do and 
perform any number of days' work, not exceeding twelve, when-
ever the supervisor of the district in which he resides shall deem 
it necessary; and if any such resident, having had three days' no- , 
tice thereof from the supervisor, shall neglect or refuse to attend 
by himself or substitute to the acceptUllCe of the supervisor, on the 
day and at the place appointed for working on the public road, 
with such necessary and common articles of husbandry as the said 
supervisor shall have directed him to bring, wherewith to labor, 
or having attended, shall refuse to ol?ey the direction of the super-
visor, or shall spend or waste the day in idleness or inattention to 
the duty assigned him; every such delinquent shall forfeit for 
every such neglecb or refusal, the sum of seventy-five cents, to be 
recovered at the suit of the supervisor respectively before any J us-
tice of the Peace of the Township. 
"If any person or persons working on the highways, or being 
with them, shall ask any money or drink, or any other reward 
whatsoever, of any person passing or travelling· on the said public 
road or highway, he shall, for every such offense, pay the sum of 
one dollar, to be recovered by the supervisor." 
In 1814 another statute provided: "That each and every white 
male person, sixteen years of age and upwards, and each and every 
male person of color, bond or free, sixteen years of age and up-
wards, shaH be subjec.t to. work on roads and public highways, as 
is directed by law, except those that shall from time to time be 
exempted by the courts of common pleas for their respective coun-
ties, on account of their entire disability." Later the minimum 
age limit was restored to 21 years, where it now rests. 
The worst feature 0.£ the supervisOor system is that, as generally 
practiced, it. does not provide for any permanent improvement of 
·American Highways, p. 24. 
I' 
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the roads, but only in making temporary repairs to keep them 
passable in certain seasons of the year. Instead of "working" or 
frittering away time as is now so commonly done on repairs which 
amount to little or nothing, it would be far better if one or the 
other of two methods were adopted, viz. : 
1. FOor the citizens to pay the rOoad tax in cash and let out the 
contract fOor keeping the roads of the district in good condition to 
some one responsible person who shall act under the direction of 
the township trustee' or the road superintendent of the county, 
and who shall give bond for the faithful performance of his 
work; or 
2. If it is desired to keep up the supervisor system and the 
"working out" of the tax, the annual work should be done on some 
one piece of road in the district, and it should be graded and 
graveled or macadamized with the same care as are other free im-
proved gravel or stone roads let out to contractors. In this way 
a mile or two of good road could annually be built in each dis-
trict, and the roads thereby .permanently improved. 
As Mr. George S. Cottman, of Irvington, "Indiana, has made a 
special study of the old Indian trails and early roads of the Ter-
ritory and State, I asked him to prepare the following brief ac-
count of these first byways and highways of our commonwealth, 
in order that a permanent record of them could be incorporated in 
the present volu¥Je. 
---------~------- --
SECTION II. 
THE FIRST THOROUGHFARES OF INDIANA. 
By GEORGE S. COTTMAN. 
THE INDIAN TRAILS. 
The first thoroughfares of Indiana, while somewhat remote, per-
haps, from present interests, have yet some relation to the after 
history of the State, besides possessing a certain historic interest 
of their own. Of these primitive ways for travel and transporta-
tion the earliest, long antedating tIote white man's advent, were 
the Indian trails-narrow, winding routes beaten by many feet 
traveling in single file, and akin to the paths made by animals. 
It should be noted, however, that there was one radical distinction 
between them and the animal paths, for while the latter had the 
feeding grounds for their termini, the former, primarily, con-
ducted from abiding place to abiding place. In other words, the 
human propensity for intercommunication as distinguished from 
mere gregari01isness was revealed by those obscure forest high-
ways, and by virtue of that they were something other than mere 
random ways-they were a system. 
If this system could be r@stored in a chart we would be sur-
prised, no doubt, to tind what a network it formed, reaching over 
the country in various directions. No such restoration would be 
possible now, however, .for, though there are many allusions to 
them in our local histories, what information we have about these 
old trails is scattered, meager and indefinite. About all we know 
is that the various tribes and bands of Indians occupied each 
their own territory, usually along the valleys of the principal 
rivers, and that they visited to and fro more or less for the pur-
poses of counselor other reasons. Between the tribes of this re-
gion little hostility is recorded, and there seems to have been con-
siderable friendly intercourse and formal visiting among them. 
Following the rivers from town to town, and across from valley to 
valley, their paths can be traced. 
(n) 
,--------------- - --- - ---
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It is likely that the :Miami town of Ke~ki-on-ga, where Ft. 
Wayne now stands, was, from its important command of the vVa-, 
bash portage, the converging point of many trails, for Little Tur-
tle, in his speech before Anthony Wayne at the treaty of Green-
ville, refers to the place as "that glorious gate through which all 
the good words of our chiefs had to pass, from the north to the 
south, and from the cast to the west." 
At the junction of Fall Creek and White River, also, several 
paths seem to have met, by reason, it is said, of a good ford across 
the river that existed there. Sueh at least has been affirmed by 
the late J. H. B. Nowland, a very early pioneer of Indianapolis, 
who has told the writer definitely of several trails-{)ne from Vin-
cennes, one from the falls of the Ohio, one from the vVhitewa,ter, 
and others from the upper Delaware towns on White River and 
the Pottawattamie and Miami towns on the Wabash, all of which 
converged at this point. The one westward from the 'Whitewater 
vaney ran about where the Pennsylvania railroad now has its 
right-of-way and that fr~~ the Ohio falls paralleled the present. 
J effersonviIle railroad. The latter route was, seemingly, traveled 
by all the Pottawattamies, Miamis and Delawares of the upper 
Wabash and White rivers in their excursions to the Kentucky 
hunting grounds, as, after crossing the above mentioned ford it 
sent off branches to the towns of those tribes. 
PIONEER TRACES. 
The Indian pathmaker not infrequently marked the way for 
the white man's thoroughfares, and his work was thus perpetuated 
in the civilization of his successors. Out of his thorough knowl~ 
edge of the topography of the country he found out the best routes, ' 
not only for his kind of traveling, but for the kind of traveling 
that was to come. after. When James Blake and William Oonner 
viewed, as commissioners, the first road between Indianapolis and 
Ft. Wayne, they found after leaving "Vhite River that they could 
not improve upon the judgment of the Indians as shown in their 
old trace. 
On'e of the elarliest wagon-ways out of Indianapolis, the o~d 
Oenterville road,which led to Wayne Oounty before the coming of 
the National Road, was laid out on the Whitewater trail above re-
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ferred to, just south of the Pennsylvania tracks, and mention may 
be found here and there of other roads that were similarily deter-
mined. Moreoyer, the earliest pioneers were benefited directly 
by theoo aboriginal trails, for not only did they first follow them 
from 'one plll.ce to another through the otherwise trackless wilder-
ness in search of desirable regions, but their rude "traces" for 
subsequent ingress and egress were frequently but their improve-
ment on the red man's too-narrow footpath. Perhaps it i& not ven-
turing too much to say that they were at times an influence in the 
locating of white settlements. For instance, the first settlers on 
the spot where Indianapolis now stands were, if tradition is to be 
trusted, led hither by the Whitewater trail. vVhen the commis-
sioners appointed by the legislature came to locate the capital the 
presence of the squatters at the mouth of Fall Creek was undoubt-
edly a factor in determining the choice of that spot; and so it 
might not be considerin~ too curiollsly to reason out a relation be-
tween this obscure path through the forest primeval and the exact 
locating of the State's capital with all that that implies. 
Before anything like permanent roads could be: established a 
considerable population of settlers had taken up lands in the in-
terior of the State, and there had to be makeshift thoroughfares 
not ~nly for guidance to various localities, but for the transporta-
tion of the immigrant's possessions. These traces, as they were 
called, were the rudest of forest roads, cleared away imfficiently to 
permit the passage of the mover's wagons, and marked along the 
route by "blazing" or marking the trees with an axe. These traces 
from east and south, with their various branches leading to this or 
that settlement, were well known to the immigrants in their day, 
but, like the Indian trails, they are long since obliterated, and, for 
the most part, only vague allusions to them are to be found in local 
histories. Of at least two of them, however, some record has been 
preserved, and these are of special interest because they were the 
trunk lines, so to speak, over which the first waves of immigration 
found their way in to people the central portion of the State. 
They were known respectively as the Berry and Whetzel traces. 
The Berry t.race, marked out by a Captain John Berry, or, as 
Judge Banta gives it, Richard Berry, joined and followed the 
Ohio Falls Indian trail above mentioned, which crossed White 
River at Fall Creek. It was the chief line of travel from the 
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south. The best account of this route is given by Mr. Nowland in 
describing the journey of his family to Indianapolis from Ken-
tucky in 1820. According to him it began at Napoleon, Ripley 
County (south of that. being settled country), and thence ran al-
most west to a point on Flatrock River about nine miles north of 
wher~ Columbus now stands. At the end of this st.age of perhaps 
thirty miles stood the first house after leaving Napoleon. Then 
the trace turned north to follow the said Indian trail, and this, 
with two or three mpre cabins. on the way, brought them to the 
embryo capital. Further information concerning the pioneer 
whose name has been perpetuated by this old trace the present 
writer has been unable to glean. 
What was known as the Whetzel t.race was made in 1818 by 
Jacob Whetzel, one of the fOllr brothers famous in the annals of 
Indian warfare. It. afforded ingress from the already settled 
Whitewater region on the east, and is also described by Mr. N ow-
land. It. began, he tells us, in Franklin county, somewhere near 
. where Laurel now stands, ran west. till it struck the Flatrock River 
seven miles below the site of Rushville, thence to the Blue River· 
where Marion and Shelby counties join, thence west to the bluffs 
of White River. This was the most notable of all these early 
traces, for by it, we are told, hundreds of immigrants came tl) set-
tle Shelby, Morgan, Johnson and Marion counties. Those bound 
for the new capital followed it till it reached the Berry trace, then 
turned north on the latter, and many of the first families of In-
dianapolis were beholden to the sturdy old Indian fighter for his 
unrequited service, which, indeed, he had performed at no small 
cost to himself. He and his son Cyrus, with the help of four good 
axemen, cleared the way for "a width sufficient to admit the pas-
sage of a Jeam," as Judge Banta tells llS, through vast stretches of 
tangled forest and swamp lands where of nights they had to build 
up brush piles to sleep on. In 1825 a petition, presented to the 
legislature by William Conner in behalf of Jacob Whetzel, prayed 
compensation for the cutting of this road, the eastern terminus be-
ing there designated as "Summerset." Said petition, along with 
various others, was referred to a committee on roads, which re-
ported back that, "in the opinion o£ the committee, it would be 
inexpedient to legislate on any of the aforesaid petitions." (See 
House Journal, 1825, pp. 89 and 170.) 
-~---
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At the intersection of the Whetzel and Berry traces (abQut two 
miles sQuthwest o.f Greenwood, in J o.hnson county) a man named 
Daniel LQper "squatted" and o.ffered entertainment, after a fash-
iQn, to. incoming travelers. Befo.re IQng, hQwever, a fellow named 
Nathan Bell Qusted LQper py falsely representing himself as the 
legal purchaser of the land, and next too.k possessiQn o.f the desir-
able point, where fo.r a gQod while he kept a disreputable sort of a 
place, surrQunded by "his clan Qf adherents, generally bQld, bad 
men," the histQry of which place and clan WQuld, accQrding to 
Judge Franklin II ardin, a. reminiscent o.f J o.hnson County, "make 
a large vQlume." Loper mo.ved alQng the trace some miles farther 
east, and, still bent on "entertaining," pitched his shanty Qn Hurri-
cane Creek. where was the first gQod water and the first gOQd camp-
ing place after coming Qut Qf the swamps. He staid there a 
cQuple of years, then went none knew whither, but his PQle cabin, 
lQng knQwn as Lo.per's, continued to. be a favQrite halting place for 
incQming travelers, the dilapidated hut being facetio.usly dubbed 
the "Emigrant's Hotel." Judge Hardin descvibes the place as 
several acres trodden over by men and animals, with many in-
closures of poles and brush put up by sQjourners to keep their 
stQck from wandering. 
By 182G Whetzel's trace was no. longer used, at least at the west 
end, being impeded with fallen trees. By this time, too, many 
State rQads were being Qpened into the interior, and the need fQr 
the first traces ceased to exist. Not having a legalized right-Qf-
way it was in time, of course, taken up by private o.wners as the 
land was entered, and so has long since lost the last evidence· Qf its 
identity. 
THE FIRs'r ROAD SYSTRM. 
It was not until four years after Indiana had been admitted 
as a State that any definite system of roads was projected within 
her borders_ Prior to that general laws had been framed touching 
the Qpening o.f highways, for with the first tides Qf emigration, of 
co.urse, carne the question of intercommunication; but they pro-
vided Qnly fQr the opening of local roads on petitiQn. -In thQse 
first years there wa~ little pressing need fQr other than local roads, 
~Qr Indiana was, fQr the most part, strung along the Ohio and 
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Wabash rivers, whi~h were the, generally used, natural highways. 
Versailles, Vernon and Brownstown, but a few miles back from 
the Ohio, were, until 1820, on the extreme frontier, the vast coun-
try to the north and west of them being an unbroken wilderness, 
and the principal centers were contiguous to one or the other of 
the two rivers named. 
In 1820, however, there arose new reasons for extensive road 
making. The great tract known as the "New Purchase," com-
prising all the central portion of the State and as far north as the 
upper \Vabash, was thrown open to settlers in that year. Some-
where in the heart of this territory the seat of government was to 
be located at once, and. it was obvious that the capital and the set-
tlers who would peo·ple the newly acquired tract must have some 
way of reaching the older parts of the country and the world's 
markets. This. would seem to be the rational explanation of the 
sudden legislation on State roads that appears in the statutes at 
this time. In 1820 not less than twenty-six roads were projected, 
and as many sets of commissioner& appointed to view the lands 
and mark out the routes. The roads not only connected the older 
towns of the State but extended into the interior. Five were to 
lead to the proposed capital, and one was from Lawrenceburg to 
Winchester, this latter being by a subsequent act extended to 
Fort Wayne. During the next ten years there was repeated and 
lengthy legislation on this subject of State roads, showing the 
paramount importance of highways in the early days of the new 
commonwealth. Many other roads were added to the original 
system, some were relocated, and there were various modifications. 
In the maiu, however, the first ideas were carried out, and on a 
road map of 1835, now existing, at least two-thirds of the State is 
pretty well criss-crossed with highways other than the local or 
county roads. . 
The revenue and labor for the opening and maintaining of 
these roads were derived from three distinct sources. The first 
was known as the throo per cent. fund, and was a donation from 
the general" government. Out of the sale of public lands five per 
cent. was set aside for purposes of internal improvement. Of 
this two per cent. was to be expended by the United States on 
works of general benefit-such, for example, as the National road 
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-and the remaining three per cent. was given to the State for im-
provements within her borders. Into this fund there was paid, 
altogether, the sum of $575,547.75.* A special agent was ap-
pointed for disbursing the fund, and his dut.ies were defined at. 
length. 
Another internal revenue was derived from a "road tax" levied 
upon real estate. Farm lands were assessed "an amount equal to 
half the amount of State tax," and town lots "an.amount equal to 
half the county tax." Nonresident land owners were assessed an 
amount equal to both half the State and half the county tax. Such 
road tax the landowner was entitled to discharge 'in work on the 
roaos (see acts of 1825). 
The third source of maintenance was a labor requiremeht, 
which made it incumbent op. all male inhabitants between the ages 
of twenty-one and fifty, except preachers and certain other ex-
empts, to work on the roads two days in each year, when called 
out, or pay an equivalent thereof. In the New Purchase, where 
the labor necessary was still greater than farthe~' south, the de-
mand was for four days each year, but this provisiQn was repeale.] 
in 1827. 
But establishing roads by legislative enactment was only a first 
and very inadequate step toward easy travel and transportation. 
Moreover,.it was not altogether a satisfactory first step, for then, 
as now, there was mnch log-rolling, self-seeking and lack of econ-
omy in public works, and in Governor Ray's message of 1825 the 
question was raised as to whether the large expenditures "have 
answered the expectations of the public"-whether they had not 
been used extravagantly in the employment of too many commis-
sioners, in' the opening of useless roads, and in suffering roads to' 
become useless by a second growth and the failure to keep in re-
pair. Aside from this, after the highways were cut out and the' 
labor of the population expended upon them, they were hardly 
more practicable than the drift-choked streams which were fondly 
regarded as navigable. 
Of t.he atrocious character of those early highways much has 
been said, and yet the subject, seemingly, has never been given 
justice. From the hills of the southern counties to the prairies 
-Elbert ;ray Benton III "The Wabash Trade Route," p. 41. 
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beyond the Wabash the State was, for the most part, a level plain 
covered with a forest that shut out the sun from the rank mold, 
and this, like a sponge, held the accumulated waters. Vast areas 
were nothing but swamps, which the streams never fully drained. * 
Most of the year a journey over the roads was simply a slow, 
laborious wallowing through mud; the bogs were passable only 
by the use of "corduroy," and this corduroy of poles laid side by 
side for miles not infrequently had to be weighted down with dirt 
to prevent floating off when the swamp waters rose. In a book 
called "The New Purchase," which purports to depict life in cen-
tral Indiana in the early twenties, the wagon trip to Bloomington 
is described in the author's peculiar, hali-intelligible style. He 
speaks of the country as ''buttermilk land," "mash land," "rooty 
and snaggy land," with mudholes and quicksands and corduroys, 
"woven single and double twill," and 'there are fords "with and 
without bottom." In the early spring, he says, the streams were 
brim full, "creeks turned to rivers, rivers to lakes, and lakes to 
bigger ones, and traveling by land becomes traveling by mud and 
water." As one proceeded he must tack to right and left, not to 
find the road, but to get out of it and find places where the mud 
was "thick enough to bear." .The way was a "most ill-looking, 
dark-colored morass, enlivened by streams of purer mud (the 
roads) crossing at right angles," and these streams were "thick-
set with stumps cut just low enough for wagons to straddle." In-
numerable stubs of saplings, sharpened like spears by being shorn 
off obliquely, waited to impale the unlucky traveler who might be 
pitched out upon them, and the probability of such accident was 
considerable as. the lumbering wagon plunged over a. succession of 
ruts and roots, describing an "exhilarating seesaw with the most 
astonishing alternation of plunge, creal\: and splash." Ever and 
anon the brimming streams had to be crossed, sometimes by unsafe 
fording and sometimes by rude ferries. In the latter case the 
ferrykeepel· was apt to be off at work somewhere in his clearing, 
·Mr. William Butler, a pioneer of Southern Indiana, has told the present writer 
of a trip he made to Indianapolis In the thirties. He stopped over night with It 
settler In Johnson County, and, Inquiring as to the country east of them, was told 
that there was no other residence In that direction for thirty miles. "And what's 
more, there never wUJ be," the informant added, his reason being that the sub-
merged land was irreclaimable. It may be remarked, lucidentally, that the swamp 
In questloR has long ago been converted Into tine farms. 
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and the traveler had to "hanoo the ferry" tin he could make him-
self heard. 
This seemingly exaggerated account of the author might be con-
firmed by many references, but three or four brief anecdotes which 
the writer has gleaned at first-hand from pioneers will do. The 
first of these, told by the late J. H. B. Nowland, of Indianapolis, 
is that once, when on his way by stage from Madison to Indi-
anapolis, he was upset in the middle of a swollen stream, and in 
the effort to save his life he lost his coat, which, with thirty or 
forty dollars in the pocket, was swept away. Another is that of 
Mr. George W. Julian, who, when a child, traveled by wagon from 
the Wea plains on the Wabash to Wayne Oounty. Orossing a 
stream, the water proved unexpectedly deep and the bank so pre-
cipitous that the horses lost their footing and were forced entirely 
under the flood by the descending wagon. Similar to this was an 
experience of Mr. William Shimer, of Irvington. When his fam-
ily moved to Marion Oounty they' entered a stream by a descent so 
steep that a great feather bed stowed in the front of the wagon 
rolled out and covered the driver. Mr. Nowland also relates in 
his book of reminiscences that a migratory wag once wrote these 
lines in the register book of a Franklin tavern: 
"The roads are impassable--hardly jackassable; 
I think those that travel 'em should turn out and gravel 'em." 
Such were the early thoroughfares of Indiana, and these, with 
the exception of an uncertain outlet by the larger streams, were the 
~nly means of travel and transportation for the greater part of the 
State with its growing population. That the character of the thor-
oughfares jmpeded growth, handicapped commerce and held in 
check the influences that are essential to development is very obvi-
ous to the student of that development within our borders. The 
difficulties that were overcome and the building up of the common-
wealth in spite of such handicap is an evidence of the sturdiness 
of the stock that peopled the S'tate. 
4-Geolvgy. 
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ROAD IMPROVEMENT. 
As the establishment of roads in the beginning was an absolute 
necessity to the settlement of the country, so the improvement of 
those roada, regardless of other systems of transportation, was es-
sential to its welfare. Given rivers, canals and railroads, and yet 
the problem of getting the produce of the land to these arteries con-
fronted a vast proportion of the population-particularly the 
farming element. We have already noted the difficulties that at-
tended the original opening of the roads and their limited use-
fulness when opened. The improveme[lts of the earlier day, 
despite the funds expended upon them and the unpaid labor of 
practically the whole male population, amounted to but little to-
ward making the highways travelable except at certain seasons, 
and consisted almost wholly of cleaning the way, scraping up into 
the middle dirt that became mud when it got wet, and the laying 
of "corduroy" or supporting poles across the bottomles'l places. 
Even at. the present day, with the country open, well-drained and 
comparatively dry, the ordinary dirt road is a vexatious makeshift, 
and when the forest-encumbered land was saturated like a sponge 
for the larger part of the year, its drawbacks were tenfold. The 
only really sorviceable material that was ut.ilized at all w~s ma-
cadam, or broken stone, but the inaccessibility of this, except in a 
comparatively few localities, made it wholly impracticable over a 
major part of the State's area, though certain highways included 
in the internal improvement scheme were to be built of it. 
How seriously road improvement affected public welfare is evi-· 
denced by our legislation. From the road law of 1820, which 
authorized the opening up of an extensive system of thoroughfares, 
on through the decad~s,there was scarcely a session but road laws 
were enacted, adding to, modifying or repealing preceding stat-
utes. It is, perhaps, an added argument against paternalism that 
little or no really effective improvement. was accomplished until 
the State's efforts were succee.ded by private enterprise. This 
change was contemporaneo.us with the introduction of the plank 
road idea. This innovation appears to have originated in Russia, 
to have found its way thence ~nto Canada, and from there into 
parts of the United States lying contiguous to Canada. In a coun-
try where timber was not merely abundant, but an actualencum-
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branco, the conversion of this timber into a solid road as smooth 
as a floor was a captivating proposit,ion, and the fever caught and 
spread. In no place was there better reason for its spreading than 
in Indiana, and ac.cordingly for nearly ten years (through the 
fifties) we had the plank road era. The promise of immediate re-
turns was, presumably, sufficient to attract capital, and the State 
very wisely hanCled over the new movement to the capitalists; 
From 1848 we find laws authorizing corporations to take posses-
sion of the existing roads, to convert them into plank roads, and 
to erect and maintain toll houses for revenue along the same. In 
1850 one of the,~e companies, organized to build a plank road from 
New Harmony to Mt. V m'non, in Posey County, sent Robert Dale 
Owen to western N ew York to investigate the roads already in 
operation there, and the result was the publication of a small book 
containing a mass of information upon the subject:x- There were 
various widths and methods of laying in the construction of these 
roads, but that recommended by Owen was eight feet wide, formed 
of planks two and a half to four inches thick laid c.rosswise on 
long mud sills, and well spiked down. The cost of this material 
he estimated at $938.08 to $1,689.60 per mile, according to thick-
ness of planks. The labor item is a party of twelve or fourteen 
hands with teams for ploughing, scraping, rolling, etc., and these 
should lay from thirty to forty rods per day, at an expense of per-
haps $200 per mile. The approximate total cost of a road built 
of three-inch white oak planh is given as $2,000 per mile. 
While Owen, with the bias of an advocate, perhaps, figures that 
a white oak -road would do good service for at least twelve years, 
as a matter of fact those constructed in this State would seem to 
be much shorter of life. Within ten years the decadence had 
plainly set in, for a law of 1859 prohibits the collection of tolls on 
roads that are not kept up, and_about this time plank road legis-
lation disappears from the statutes. The difficulty was not only 
decay, but the warping and working loose. of the pInks. 
In 1858 we find the first statutory mention of gravel roads, and 
the introduction of this material, presumably about that time, 
was the beginning of a possible permanent excellence. Why it was 
not earlier used is not easy to learn, but it is probable that prior 
*Owen on "Plank Roads," New Albany. 1850. 
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to the clearing up of the country when the drift-choked, forest-en-
vironed streams flowed with a fuller volume, gravel bars were at 
once much less in evidence, and much less accessible than at a 
later day. Construction with this new material went on under 
private enterprise, the State became well traversed with toll roads, 
and the ubiquitous little toll house, with its long sweep pole, is still 
fresh in the memories of most of us. 
The next turn in legislation was a provision (as early as 1879) 
for the county control, of free turnpikes and the authorization of 
tax levies for that purpose. Under these laws the improved roads 
have, one by one, been bonght np by the several counties, and the 
abolishment of the tollgate is becoming general. 
THE MICHIGAN ROAD. 
The story of early roads in Indiana and the large space they oc-
cupied in the public interest would be incomplete without at least 
a passing account of two enterprises of particular magnitude that, 
in their inception and construction, stood apart from the ordinary 
State and county roads. These were the National and Michigan 
roads. The first has already been treated of in the pages preceding 
this article. This, a national work, cutting straight through the 
State from east to west, bisected it into north and south halves, 
while the other, connecting I,ake Michigan, at Michigan City, with 
the Ohio River at Madison, traversed the various sections north 
and south. 
The Michigan road is, in a sense, a monument to the white 
man's shrewdness in his dealings with the red man. By the Mis-
sissinewa treaty of 1826 a goodly portion of northern Indiana was 
transferred to the United States for a price that would at this 
day, perhaps, be quivalent to a few city lots, and the following 
clear gift, specified in Article II of the treaty, was secured by way 
of good measure. The article reads: 
"i\s an evidence of the attachment which the Pottawat~e 
tribe feel toward the American people, and particularly to the soil 
of Indiana, and with a view to demonstrate their liberality and 
benefit themselves by creating facilities for traveling and increas-
ing the value of their remaining country, the said tribe do hereby 
cooe to the Uniwd Stawll a strip of land, connecting at L~k() Mich-
----- - -----~----------
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igan and running thence to the Wabash River, one hundred feet 
wide, for a road; and also one section of good land contiguous to 
said road for eacliI mile of the same, and also fOol' each mile of a 
road from termin~tion thereof, through Indianapolis, to some con-
venient point on the Ohio River. And the General Assembly of 
the State of Indiana shall have a right to locate the said road and 
apply the said sect.ions, or the proceeds thereof, tOo the making of 
the same, or any part thereof; and the said road shall be at their 
sole disposal." 
The hand of the beneficiaries would seem to be very plain in 
this. Why the Pottawattamie Indians shOould feel an especial at-
tachment to the American people, who were gradualy pushing 
them off the earth, and how they were to be benefited by an inlet, 
the sole purpose of which was tOo facilitate the. oncoming of the 
usurpers, and how, by the light of previous land transfers, the 
value of their remaining country would be enhanced to them, 
makes a series of queries that need not be discussed here. Suf-
fice it to say that from this gift of land the Michigan road was 
built, the sales of land about balancing the cost of the, road. * The 
work, begun in 1828, was practically a decade in the building, and 
during that period occupied a prominent place in the. public inter-
est, as revealed by the papers of the time and by its frequent recur-
rence in the Governor's MesRages and in legislation. Like the N a-
tional road, its chief service, beside the local one, was as a route 
for immigration, and as such it was an important thoroughfare in 
the peopling of the Wabash Valley and the territory beyond, un-
till the coming of the Wabash & Erie Canal, when its usefulness 
lapsed. This applies particularly to the northern portion of the 
road. Between Indianapolis and Madison, prior to the establish-
ment of the Madison railroad, it was an important thOorOoughfare of 
traffic, affording the principal outlet for the capital. 
The general direction of the Michigan road is as follows: Be-
ginning at Trail Creek, on Lake Michi/!'lln, the road runs easterly 
to the &outhern bend of the St. Joseph River; thence southward 
to the Wabash River, whic~ it crosses; thence to Indianapolis'; 
thence southeast to Greensburg; thence south again to Madison. 
"The total expenditure on the road up to 1840, when It ceased to appear In the 
Auditor's reports, Is given as $242,008.04, and the receipts as $241,331.89, with several 
!lUndl'eds of acres of land stili to be sold. 
SECTJO~ III.. 
ROAD MATERIALS IN GENERAL. 
By W. S. BLATOHLEY. 
Good roads can only be built with good materials. Though road 
making has gone on for thousands of years, mankind has not yet 
fully learned the importance of the above statement. As a conse-
quence millions of dollars have been and are being spent in con: 
structing highways which, at the best, were or are only temporary 
makeshifts. During the past summer the writer saw roads in sev-
eral of the counties of southern Indiana which had been recently 
built at a cost of $1,500 or more a mile, on which the material 
used was of such a nature that the road will not last five years, 
without a heavy annual expense for repairs. Other roads have 
been built in the State for the same price per mile which have 
been in use thirty or more years, with littl~ annual outlay for re-
pairs, and which are today in good condition. The great differ-
ence is due to the character of the material used in the surfacing of 
the roads. 
According to the amount and kind of traffic to which roads are 
subjected, they may be divided into four groups. These, in an 
ascending order, are: (a ) Neighborhood or country road,s, which 
serve limited districts and connect or merge into the more impor-
tant highways. Bince the traffic over them is at no season very 
heavy, the choice of materials need not be so exacting as over those 
more extensively traveled. (b) H ighwa,ys, or the main arteries of 
a country district, over which the t.raffic is much heavier, as these 
roads usually connect the principal towns or county seats one with 
another. (c) Subur"&arn roads, as those found in the suburbs of a 
city ,or the main streets of country towns. (d) City streets, where 
the traffic is so great that paving brick, stone, wooden blocks or 
asphalt are necessary. Such streets will not be considered in this 
connection. * 
*1 regard vitrified brick made of either the Carboniferous or the Knohstone 
shales of Indiana as the best paving material for city streets. See the article en-
titled "The Formation of Brick Pavements," pp. 639-561, !n the 29th (1904) Report 
Ilt tbls Department. 
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FORCES DESTRUCTIVE TO IMPROVED ROADS. 
The essential qualities of a good road surface are hardness and 
smoothness. Contending at all times with these qualities and tend-
ing to weaken or destroy them are two great classes of forces, viz.: 
(a) The wear and tear of travel. (b) The forces of Nature. The 
travel on a road tends to destroy it in a number of ways, the prin-
cipal ones of which are: "( 1) by the blows of the horses' fe€t; 
(2) by the blows of the wheels, for no road is so smooth that the 
wheels do not at times strike against, and at times fall from, slight 
projections and thus produce blows against the road; (3) by the 
action of the horses' feet in pulling or holding back, tending to 
pull the stones out of place; (4) by friction of the wheels, espe-
cially when brakes are used; and (5) by the pressure on the road 
due to the weight of the vehicle and of the horses. It is evident 
that some of these causes (3, 4) tend to destroy the general cohe-
sion of the road and to loosen the stones; others (1, 2, 4) tend to 
break up the pieces of stone themselves into smaller particles and 
to grind them into dust; the effect of pressure (5) is probably 
bcneficial to a well maaestone road, as it tends to consolidate it; 
but a soft road, or one with too thin a stone covering, is terribly 
cut up by the pressure of the wheels."* 
The natural forces which tend to wear or destroy roads areprin-
cipally winds, heavy rains, frost and great changes of temperature. 
Winds, especially the strong southwest ones, so prevalent in In-
diana in summer, tend to sweep away all the fine dust ground up 
hy travel, and so keep it from cementing and forming that water-
proof coating which is so essential to the life of a stone road. 
These winds are especially effective on a new road during long 
droughts, when the road surface becomes very dry . 
. HeO/Vy rains·also wash out the dust and small particles which 
hold the stones together. Oftentimes, when the side ditches are 
not kept open, the rushing water flows down the middle or sides 
of the road with such force as to carry away part of the stone 
coveringandleave great ruts in the road. 
Frost, with its well known heaving action, and the subsequent 
crumbling when the thaw comes, is one of the most harmful of 
forces acting upon roads, especilllly those with wet foundations. 
*Reid.-Md. GeoJ. Surv., III, 1899, 817. 
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It not only disturbs the whole road structure, but tends to force, up 
the larger stones through the macadam or gravel and so make the 
surface rough and uneven. 
Great and sudden cha,nges of tempe1'alU1'CJ so prevalent in our 
Indiana climate, produce alternate contractiol!s and expansions of 
the surface covering, which often break the bonds holding together 
the broken stone and so lead to the rapid wear of the road. 
BROKEN STONE AS A ROAD MATERIAL. 
For the traffic of suburban roads and highways experience has 
shown that the best material is broken stone put on after the 
method of Macadam. As will be noted later, such roads should not 
be less than twelve nor more than fifteen feet in width. On them 
a tough rock of a high cementing value is necessary to withstand 
the heavy traffic. 
"The practice of using too soft, too brittle, or rotten material 
on such roads cannot be too severely condemned. Some people 
seem to think that if a stone quarries easily, breaks easily and 
packs readily, it is the very best stone for road building. This 
practice, together with that of placing the material on unimproved 
foundations and leaving it thus for traffic to consolidate, has done 
a great deal to destroy the confidence of many people in stone 
roads. There is no reason in the world why a road should not 
last for ages if it is built of good material and "kept in proper 
repair. If this is not done, the money spent is. more than wasted. 
It is more economical, as a rule, to bring good materials a long 
distance by rail or water than to employ inferior ones procured 
close at hand." In many cases, however, the se~ection of a 
material for road making is determined more by its cheapness 
and convenience of location than by any properties of fitness 01' 
durability which it may possess. 
Necessary Physc'ial, P1'opert'ies of Rock Used for ]{ acadam. 
Any stone chosen as a road metal should possess certain physical 
properties which will enable it to best withstand the action of the 
destructive forces above mentioned. Experience has shown that 
the most important of these properties are hardness, toughness and 
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ceII!-enting or binding power. Others, less important, are power -nf 
absorption and density. 
By ha,rdness is meant the power, possessed by a rock to resist the 
wearing action caused by the, abrasion of wheels and horses' feet. 
A rock for a road of light or medium traffic should not be too 
hard, else the amount of fine dust worn off would be carried away 
by the wind and rain as fast as produced and none would be left 
to supply a binding material. 
Toughness is the adhesion between the crystals and fine particles 
of rock which gives it power to resist fracture when subjected to 
the blows of traffic. It is closely allied to, yet distinct from, hard-
ness, and can, in a measure, make up for a deficiency in hardness. 
For example, hardness may be likened to the resistance offered by 
a rock to the grinding of an emery wheel; toughness, the resist-
ance to fracture when struck with a hammer. 
Cementing or binding power is the property possessed by the 
dust or fine particles of a rock which causes it, after wetting, to act 
as a cement, thus binding the coarser fragments together and form-
ing a smooth, impervious shell or cover over the surface. "Such a 
shell, formed by a rock of high cementing value, protects the un-
derlying material from wear and acts as a cushion to the blows 
from horses' fe€t, and at the same time resists the waste of mate-
rial caused by wind and rain, and preserves the foundation by 
shedding the surface water. Binding power is thus, probably, the 
most important property to be sought for in a road-building rock, 
as its presence is a~ways necessary for the best results. The hard-
ness and toughness of the binder surface, more than nf the rock 
itself, represents the hardness and toughness of the road, for if 
the weight nf traffic is sufficient to. destroy the bond of cementation 
of the surface, the s,tnnes below are soon loosened and forced out of 
place. When there is an absence of binding material, which of ten-
occurs when the rock is too hard for the traffic to which it is sub-
jected, the road soon loosens or ravels."* 
Every stone road, unless properly built with small stones and 
just enough binding material to fill the voids, presents a honey-
combed appearance. in fact, a measure containing t.wo cubic feet 
of broken stone will hold, in addition, one cubic foot of water; and 
*Page.-Year Book of Agriculture, 1900, p. 351. 
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a cubic yard of broken macadam will weigh just about one-haH as 
much as a solid cubic yard of the same kind of stone. 
Binding material to produce the best results should be equal in 
hardness and toughness with the road stone; the best results are 
therefore obtained by using screenings or spalls from the broken 
stope used. Coarse sand or gravel can sometimes be used with im-
punity as a binder, but the wisdom of using loam or clay is very 
much questioned. When the latter material is used as a binder the 
road is apt to become very dusty in dry weather, and sticky, 
muddy and rutty in wet weather. 
The power of Msorbing moisture from the atmosphere is pos-
sessed by 80me rocks, especially limestones. In dry climates or in 
excessive periods of drought this property becomes valuable, in 
that the cementation of the dust is, in a large measure, dependent 
upon it. 
The specific gra.vity or relative weight of a rock is also of im-
portance, as the heavier it is the better it stays in place and the 
less readily will the small particles, into which the surface rock is 
broken by travel, be blown or washed away. 
In selecting any rock or other material for road making pur-
poses, certain local conditions should always be taken..jnto consider-
ation. These are principally the annual rainfall, the average 
winter temperature, the character of prevailing winds, the grades 
and the volume and character of the traffic that is to pass over 
the road. The climatic conditions are readily obtained from the 
weather bureau, and a satisfactory record of the volume and char-
acter of the traffic can be made by any competent person living in 
view of the road. 
Kinds of Rocks Used for Road Making Ma.teriaZs. 
The more common rocks used for road making purposes in the 
United States, named in the order of their fitness, are as follows: 
Trap, syenite, granite, chert, limestone, quartzites, sandstone and 
shale. 
Trap rodes, or basalts, as they are often called, are igneous in 
nature, i. e., were once in a molten or fluid state, and while in that 
condition were forced up through fissures in the sedimentary rocks 
into the "positions they now occupy. There are. many varieties of 
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these, the more common of which are gabbro, perid"otite, diorite 
and diabase. During the process of cooling and consolidation they 
became very compact. They are, for that. reason, solid and elast.ic, 
and on account of their resistance to wear and their fairly good 
cementing qualities they rank among the best of road making mate-
rials, being especially suited for roads which have a heavy traffic. 
Where they occur they generally resist decay to such an extent that 
they often project above the surface, while the softer rocks on 
eit.her side have been worn away by erosion. 
Trap rocks are found abundantly over most of New England 
and in t.he upland districts of New Jersey, Maryland and Penn-
sylvania. In these regions they are used extensively for macadam 
purposes. Between the Appalachian Mountains and the Missis-
sippi River they are very rare, except in northern Michigan, where 
dikes of sl1ch rock are common. Boulders from these dikes are 
scattered over the northern two-thirds of Indiana, but other than 
these boulders, trap rocks do not occur in the State. 
/lyenrite, gralflJite and gneiss are closely related fo,rms of igneous 
rocks, which are, in general, well fitted for road material. How-
ever, the large percentage of quartz which they contain renders 
their cementillg qualities rather low and makes them less durable 
nnder heavy traffic than the traps. Having a closely related origin 
they occupy t.he same general areas as t.he t.rap rocks, and are 
usually much more abundant. In Indiana they. occur only in the 
form of numerous boulders distributed irregularly over the drift 
covered area of ,the State. 
Cherts are impure, dull colored, massive forms of quartz or 
siliceous rocks. They are very hard and are, therefore, usually 
lacking in toughness~nd in cementing power. Those which are 
tough enough to resist the action of hoofs and wheels make a good 
macadam material. They are beginning to be used extensively for 
this purpose in Virginia, Georgia and other southern States. In 
southern Indiana they occur alternating with the upper layers of 
the Mitehell and other limestones, and will be mentioned under 
another heading. 
Limestones are sedimentary rocks which usually have high 
cementing power, but. are softer and less tough than the rocks pre-
viously mentioned. Where found in thin layers (2 inches to 3. 
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feet) with little sign of crystallization, they are usually tough 
enough to withst.and the wear of country roads and highways. The 
thicker bedded, more crystalline forms are usually too soft for road 
building. They bind easily and make a smooth surlace quickly, 
but are too weak for heavy loads. They are soon ground into pow-
der which washes and blows away very rapidly. Where abundant, 
however, with other road material lacking, fairly substantial roads 
can be made of these sOofter limestones by covering the surface with 
three or four inches of creek gravel, or with nodules of iron ore. 
Some of the better roads of southern Indiana have been recently, 
built in this manner. Limest(mes suitable for road building are 
abundant jn many parts of the southern two-thirds of Indiana, and 
th~ great majority of the stone roads of the State have been con-
structed of this material. 
Qua.rtzites are forms of siliceous rocks which are usually very 
hard, brittle and have a low cementing power. They occur usual1y 
in mountainous regions and in Indiana are represented only among 
the boulders. As road materials they are failures, as their parts 
do not bind together and are soon reduced to sand. 
Sandstone is only an aggregation of small particles of quartz 
or sand cemented tOogether, often rather loosely. They are utterly 
useless fOor road-building, as they are without binding value and 
the fragments quickly go to pieces under the tread of horse and 
wheel. Sandstone has been recently used in some of the counties 
of southwestern Indiana as the base 001' foundation of a number of 
roads. Over it has been spread a few inches of gravel, or, in some 
instances, broken limestone. Snch roads, under anything like a 
heavy traffic, will be found short lived, and hardly worth the 
building. 
Clay slate 01' shale, when used raw or unburned, makes a smooth 
surface, but one which usually sOoftens rapidly and goes to pieces 
when wet. Most shales have but slight binding value and their 
fragments quickly grind into mud. Their value as a road building 
material is therefore less than any other of our common rocks, 
unless it be sandstone. However, one of the Devonian shales, 
which occurs abundantly in certain port.ions of Indiana, contains 
enough binding material to cause it to pack and form a fairly solid 
llnd lasting road. 
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GRAVEL AS A ROAD MATERIAL. 
Next to broken stone, and better th~n some of that in use, ranks 
gravel as a r~ad material. Where beds of good gravel are available 
it is the simplest, cheapest and most effective of road materials 
for neighborhood or country roads that have a comparatively light 
traffic. On roads with a heavy traffic, a macadam surface of 
broken stone will be found cheaper in the long run, provided the 
stone can be found within reasonable distance, so that its transpor-
tation will not make the first cost prohibitive. 
In general, gravel may be defined as a mass of small, more 
or less roundea fragments of stone which have been broken out and 
shaped by the action of water or of ice. The particles repres,rnt 
the hardest parts of the ledges or layers of bed rock from which 
they were originally separated. Since the gravels have been 
formed from various ledges of rock by the action of frost and other 
agents of decay, and have been borne to their present resting places 
either by ice or water, or both, the range in the quality. of the 
material is necessarily great. The selecting of the proper material 
is, therefore, the most important matter to be considered in the 
building of a gravel road. 
Where possible, a good "binding gravel" should be chosen; i. e., 
one that contains sufficient iron, lime, clay or other cementing ma-
terial to cause the pebbles or particles of gravel to pack or bind 
together under traffic. River gravels, which are usually composed 
of rounded water-worn pebbles, are inferior to many pit gravels 
for surfacing roads. The small stones, having no sharp edges or 
angular projections, easily move or slide one against another, and 
being usually lacking in cementing material, they will not bind, 
but turn freely, thus causing the whole surface to remain loose for 
a long period. The best gravel for road building stands perpen-
dicular in the bank; that is, when the pit has been opened up the 
remainder stands compact and firm and can not be dislodged except 
by use of the pick, and when it gives way falls in great chunks or 
solid masses. Such material usually contains tough angular gravel 
with just enough cementing properties to enable it to readily pack 
and consolidate. 
To get the best results from gravel where it is formed of various 
sized fragments it should be screened, all pieces over two inches in 
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size being rejected. Gravel mixed with a large percentage of sand 
or clayey matter is of little use except when so screened. For this 
purpose two screens are neCBssary, through which the gravel should 
be thrown. The meshes of one screen should be one and a half or 
two inches in diameter, while the meshes of the other should be 
three-fourths of an inch. All pebbles which will not go through 
the one and a half inch meshes should be rejected or broken so that 
they will go through. All material which sifts through the three-
fourths inch meshes should be rejected for the road, hut may be 
used in making side paths. The excellent road which can be built 
from materials prepared in this way is so far superior to the one 
made of the natu~!ll clayey material that the expense and trouble 
of sifting is many times repaid. . 
Since the principal road material in a large portion of north-
ern Indiana is either drift or stream gravel I quote the following 
paragraphs from Shaler relative to the screening of gravel in quan-
tity, and also the comparative cost of gravel roads: 
"Where, as can often be done, the gravel may be lifted by steam 
shovels awl, in dry weather at least, pass directly through rotating 
drum screens, the cost of the work, based on the rate of delivery 
from the shovel, including the excavating, is not likely to exceed 
:6.ve or ten cents per ton. Where an ohjectionably large amount of 
clay is mingled with the pebbly material it may be necessary to 
effect its separation by water. This can be accomplished in ordi-
nary 'log-washers,' consisting essentially of a long trough with a 
rotating cylinder armed with plates, which stirs the material as 
water passes through it, the plates being set at such an angle that 
the gravel is pushed forward toward the point of discharge. With 
a properly organized equipment the cost of this work per ton of 
gravel, where the useful paTt of the mass is as much as one-third 
of the whole, need not exceed, if the work is conducted on the 
scale of 200 tons production per diem, about 40 cents per ton. 
This, however, does not include the cost of excavation, a rate which 
will still leave the cost of gravel much less than that which is in-
curred in producing a lik~ amount of broken stone where the ma-
terial has to be taken from a solid ledge."* 
"Where gravel of good quality for road building can be found 
near the.road, the first cost of a hardened way, so far as the pave-
o.Amerlcan Highways, p. 68. 
I • 
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ment is concerned, need not exceed one~half, and may not amount 
to one-fourth, that required for a road made of broken stone. This 
lessened cost is due to the fact that the expense of breaking the 
material is spared. :Moreover, the distance to which the gravel has 
to be hauled is often less. It is, however, to be noted that graveled 
ways are certain to prove somewhat more troublesome in regard to 
repairs, and are likely in a term of years to be more costly to 
keep in order than those which are macadamized. Nevertheless, 
as before remarked, in determining as to the manner in which a 
country road is to be improved, care should be taken to ascertain 
whether the conditions do not admit of its being covered with this 
gravel. If the need of the traffic can be met by such a road and 
the material for use is at hand, the capitali7.ed cost, includi~g the 
expenses of repairs made with all desirable frequency and care, 
probably need not be greater than one-half that of the dearer form 
of construction with broken stone. 
"The pc""CUliar fldvantage of gravel roads, as regards their cost, 
is that they requhe· no investment of money in crushers or other 
costly machinery. There is, it is true, a certain advantage in 
rolling the surface of the bed before the gravel is applied in order 
to bring it into shape for use. All the needed compacting may be 
effected by horse-rollers. No use of the steam roller within the 
practicable limits of its will cause gravel to 'come 
down' in the manner of broken stone. This pressure, in 
the present state of the had best be left to the action of the 
vehicles. Therefore, again it is urged that, while the pave-
ment of broken 8tone is, most instances, the best and in many 
cases is indispensable, ntness of any road for the service of a 
community should be the subject of careful inquiry before 
adopting the costlier of construction."* 
THE · ... ""'l'ir"'·n OF ROAD MATERIALS. 
There are but two in which the value of any material for 
road construction can be accurately determined. "One way, and 
beyond all doubt the is to build sample roads of all the rocks 
available in a locality, measure the traffic and wear to which 
they are subjected, and an acc1\rate account of the !!ost both 
-Loc. Cit., 218. 
r 
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of construction and annual repairs for each. By this method 
actual results are obtained, but it has grave and obvious disadvan-
tages. It is very costly (especially so when the results are nega-
tive), and it requires so great a lapse of time before results are 
obtained that it can not be considered a practical method when 
macadam roads are first being built in a locality. Furthe~ than 
this, results thus obtained are not applicable to other roads and 
materials. Such a method, while excellent in its results, can only 
be adopted by communities which can afford the necessary time 
and money, and is entirely inadequate for general use. 
"The other method is to make laboratory tests of the physical 
properties of available rocks in a locality, study the conditions 
obtaining on the particular road that is to be built, and then select 
the material that best suits the conditions. This method has the 
advantages of giving speedy results and of being inexpensive, and 
as far as the results of laboratory tests have been compared with 
the results of actual practice, they have been found to agree."* 
The Road Material Laboratory of the U. S. Department of 
Agriculture was established in December, 1900. It contains all 
the necessary appliances for making tests of road materials and for 
investigating the more important problems connected with the 
work. On taking up the subject of the available road materials in 
the different counties of Indiana, the writer put himself in cor-
respondence with Mr. L. W. Page, the Director of the Office of 
Public Roads at Washington, who kindly offered to make tests of 
any material sent in. Advantage was taken of this offer and '74 
samples of limestone and six of gravel were collected in different 
parts of the State and sent to Washington for testing. The results 
of the tests of each sample are given on subsequent pages, in con-
nection with the description of the deposit of same under the dif-
ferent county headings. These results will also be found in tabu-
lated form at the end of Section V. 
In order that the tests to which the samples have been sub-
jected in the laboratory may be the better understood, I have 
thought it best to incorporate herewith the following condensed ac-
count of the objects sought and the methods used in the Road Lab-
oratory at Washington. This information is mainly taken from 
*L. W. Page, In Year Book Dept. Agr. for 1900, p. 365. 
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Bulletin No. 79, Bureau of Ohemistry, U. S. Department of Agri-
culture. * 
Important Physicol and Mechanica.l P1'operties of Road Materials. 
"There are three chief properties essential to good road mate-
rials, and only these will be considered here. They are hardness, 
toughness and cementing or binding power. Although these prop-
erties, at least hardness and toughness, have long been recogn·ized 
by' those familiar with the subject, yet they have never been prop-
erly defined and the terms have been very much confused. This 
is not at all surprising, for hardness and toughness are closely 
related. It would be well, therefore, to define these terms from 
the road maker's standpoint before going further. 
"Ha,rdness may be defined as the resistance which a road mate-
rial offers to the displacement of its particles by friction. The 
measure of hardness will be, inversely, as the loss of weight aris-
ing from the scoring by an abrasive agent. Only one test has yet 
been devised for determining the hardness of road materials, and 
that, the writer believes, gives the value of this property as under-
stood by road builders in a satisfactory manner. This is the Dorry 
test of the French School of Roads and Bridges which consists in 
grinding specimen& with sand of a standard size and quality. This 
method of grinding with a powder has the advantage of having 
been used as a test for hardness by a number of the most able stu-
dents of the subject, and at the same time valuable results have 
been obtained from it on the very class of materials in which we 
are most interested. 
"Toughness. In consideration of road materials toughness is 
understood to mean the power possessed by a material to resist 
fracture under impact. _ As the surface of a road is continually 
subjected to the pounding of traffic, it can be seen that toughness 
is an important property from the standpoint of the road builder. 
From the laboratory standpoint the problem is not altogether a 
simple one, and consider.able difficulty has been found in designing 
"This lmlletln is entitled "The 'resting of Road Materials, inclnding the Methods 
Used and the Results Obtained in the Road Material Laboratory, in Collaboration 
with the Office of Public Road Inquiries." By Logan Waller Page, Chief Road 
Material Laboratory, with the co-operation of Allerton S. Cnshman, Chemist, Road 
Material Laboratory. 
'1'1i:S'1'rNG OF ROAD MA T1i:RIALS. 67 
a suitable test for measuring the degree to which a road material 
possesses this property. 
"With homogeneous, structureless, brittle materials, resistance 
to impact may be due to a relatively low modulus of elasticity 
combined with high elastic limit. Provided a blow is delivered by 
a flat st.riking head with small local damage, on such a material 
toughness will be almost wholly due to elasticity. In this case 
there will be a critical energy of blow below which the speeimen 
under test will not be broken by an indefinite number of blows, 
and in excess of which it will be broken by a single blow. The 
toughness of a road material in this instance will vary directly as 
the square of the elastic limit, which equals the ultimate strength) 
and inversely as the modulus of elasticity. In testing such mate-
rials under impact it would be necessary to apply a number of 
blows of successively increasing energy, and note that blow which 
causes failure. A test involving this principle will be described 
fu~ther on' in detail. 
UCementingor Binding Power. The binding power, or as it has 
now come to be called, the cementing value of a road material, is 
the property possessed by rock dust or other, finely divided material 
found in nature to act as a cement on the coarser fragments com-
posing crushed stone or gravel roads. This property varies enor-
mously not only with different kinds of rocks, but also -with those 
which are practically identical in classification and chemical com-
position. The absence of cementing power is so pronounced in 
some varieties of rock that they can never be made to compact with 
the road roller or vnder traffic. As the binder surface of a ma-
cadam or gravel road is most exposed to the action of wind and 
rain, as well as the wear and- tear of traffic, it can be seen that 
the presence of this property is most essential to good results. Fur-
ther than this, the hardness and toughness of the binder surface, 
more than of the rock it.self, constitutes the hardness and tough-
ness of the road, for if a load be sufficient to destroy the oond of 
cementation of the upper surface of a road, the stones below are 
soon loosened and forced out of place. The impervious shell 
obtained by the use of a rock of high cementing value gives the 
greatest. protection to the foundation of a road. Moreover, it is a 
matter of common observation that a good surface which binds wen 
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is less dusty and less muddy, while the advantage from the stand-
point of economy is very great,' as. it is only the loose, unbound 
material which is ordinarily carried away by wind and water. 
"In view, therefore, of the importance of this property, it has 
been made the subject of especial study in this laboratory. It 
was most important to know the cause of the cementing value in 
order to determine what could be done to improve the conditions 
of service. 
"It appeal's that the cementing value depends upon a certain 
hydrated colloid condi.tion of the particles or some proportion of 
the particles. All rock powders that cement well are hydrated, 
i. e., contain water of combination, although it does not follow that 
all hydrated rock powders will cement. It seems that only a cer-
tain kind of water of combination is concerned with and measures 
the cementing value. This property is undoubtedly related to that 
of plasticity in clays, and, in a few words, is due to amorphous, 
inorganic particles which by reason of their characteristic porous 
structure are able to absorb and hold water, thereupon assuming a 
plastic and coherent condition. Heating above a certain tempera-
ture destroys this structure and the powder no longer possesses the 
slightest cementing value." 
Methods and Tests of the U. S. Rood Maleria,l Laboratory. 
The primary object of this laboratory is to make standard tests 
on road materials, free of charge, for citizens of the United States. 
In addition to this allied problems may be presented for study, 
such as the suitability.of clays for the ma.nuf.acture of paving 
brick, drain tiles, cements, etc., the testing of cements and con-
cretes for road foundations, drains, gutters and highway bridges. 
It is the intention of the Department to aid, as far as possible, in 
the solution of all the problems of road building, but more par-
ticularly those relating to rural highways. Up to January 1, 1906, 
tests of 940 samples from all parts of the United States had been 
made in this laboratory. The results of these tests are given in 
the following table: 
.; 
.. 
... :'Q. 
°El Name. 
'0\ ZOO 
9 Amphibolite ..... 
4 Andesite ......... 
34 Basalt lTrap) .... 
2g Chert ............ 
4 Contlomerate .... 
99 Dia ase (Trap) •.. 
21 Diorite (Trap) .. , 
45 Dolomite ......... 
5 Eclogite .......... 
11 Felsite ........... 
8g Field stone ....... 
15 Gabbro ........... 
41 Gneiss ............ 
72 Granite .......... 
67 Gravel ........... 
192 Limestone ....... 
4 Marble ........... 
6 Mar!.. ............ 
19 Mixed stone ...... 
3 Peridotite (Trap) 
34 Quartzite ........ 
13 llhyolite ......... 
56 Sandstone ........ 
40 Schist ............ 
8 Shale ............. 
5 Slag .............. 
9 Slate ............. 
6 Syenite .......... 
----- ---- -- -
Naximum, Minimum and Average Rest.lts on Rock Samp/fs Cm'Tected to January 1,1906. 
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4.7 1.0 2.9 41.7 8.5 20.9 18.1 17.0 18.0 18 9 10 193.4 
6.4 2.6 3.9 15.3 6.3 11.4 14.6 14.6 14.6 17 17 17 168.4 
14.7 1.3 3.8 3M 2.7 15.8 17.8 - 6.8 13.0 39 6 22 190.2 
27.g 2.7 10.8 14.6 1.4 5.0 18.8 18.3 18.6 21 7 15 184.4 
12.7 3.5 6.6 11.6 3.2 7.6 ..... .... " ..... M '4 26 159.0 6.3 1.2 2.4 34.5 6,4 18.6 18.5 5.3 15.2 199.6 
4.0 1.6 2.7 21.3 10.0 14.9 16.8 13.8 15.0 24 15 21 Ig65 
18.6 2.4 5.6 16.9 2.2 8.0 158 4.3 8.2 27 4 10 177.8 
2.9 1.8 2.4 22.7 13.8 17.6 15.3 15.3 15.3 31 31 31 227.7 
a.4 1.9 2.6 21.3 11.9 15.2 ..... .... " ..... .. .. .. ~ 174.6 
103 2.1 4.1 192 4.6 10.9 ..... .... . 
'15.5" 22 io 16 '193.4' 5.4 1.3 2.7 30.8 7.5 11i.1 17.5 12.9 
8.1 1.7 37 z,q.O 4.9 12.2 17.8 10.5 15.1 20 5 13 187.1 
14.8 1.1 3.7 37.0 2.7 12.6 18.3 12.5 15.6 29 4 12 187.1 
·s4.ii "2.1 "5.7' ·i9.ii "1.2 "8.7 ·i6.0 ':'70.6 "3:4' 20 'a ii . ..... 193.4 
14.0 3.8 6.9 10.5 2.9 7.6 11.5 - 4.8 3.4 9 6 8 177.8 
'iO:3' '2.1 "iii ·i9.'1 ":iii '12.1' ..... .... .. ..... .. .. .. ·iii.'s· 
·ii.6 "ii.ii ·ii.6 ii.! iii ii! 4.3 3.6 4.0 11.1 gs 9.9 221.4 
4.7 1.6 3.0 245 8.5 14.4 18.2 12.6 167 30 10 '20 190.2 
9.7 1.7 4.3 23.0 U 13.1 17.8 7.1 14.6 33 6 20 177.8 
32.8 1.6 8.5 2.~.7 12 10.8 17.9 -130.0 1.3 47 3 24 193.4 
7.1 1.8 4.1 22.6 4.9 11.6 17.0 12.5 15.3 34 6 24 199.6 
16.2 4.7 10.5 8.6 2.5 5.6 7.0 7.0 7.0 3 3 3 171.5 
10.6 7.6 8.8 5.2 3.8 4.6 
·is.8 ':"iI.8· '"2.6' 22 '5 i4 171.5 6.9 2.6 5.0 15.2 5.8 6.9 177.8 
3.2 1.9 2.6 21.0 12.6 16.1 16.5 16.5 16.5 10 10 10 187.1 
0.62 10.04 3.0 171.5 1957 0.30 R.1 2.7 152.8 15g.0 2.83 0.53 1.85 2.7 2.5 2.6 
152.8 171.5 6.32 0.04 1.3g 3.1 25 2.8 
124.7 156.1 11.10 0.46 2.28 3.0 2.0 2.5 
155.9 157.4 3.71 2.50 3.11 2.6 2.5 2.6 
162.2 186.0 2.73 0.04 0.32 3.2 2.6 3.0 
168.4 181.3 1.03 0.06 0.36 3.2 2.7 2.9 
159.0 170.5 4.77 0.08 1.2g g.G 2.5 2.9 
187.1 202.7 0.27 0.10 0.1{; 3.7 3.0 3.3 
1590 165.3 3.13 0.02 0.84 2.8 2.5 2.7 
·iii.5 'ili6ii '0.23 '0.04' 0.25' '3.1 '2.8 "8.0 
162.2 171.1 0.98 0.10 O.2g 3.0 2.6 2.8 
155.9 165.2 U6 0.04 0.32 3.0 2.5 2.7 
...... ...... ...... ..... ..... .... .... . ... 
131.0 165.7 13.22 0.03 1.39 3.1 2.1 2.7 
168.4 171.5 1.04 0.16 0.52 2.8 2.7 2.9 
·i74.6 ·i#.6 . '0.22 '0.22' ·0.ii2· '2.8 '2.8 '2.8 
199.6 212.1 0.33 027 0.30 3.6 3.3 3.4 
1&9.0 170.0 1.30 0.06 0.31 3.1 2.6 27 
134.1 162.7 5.87 I 0.03 1.54 2.9 2.2 2.6 
123.4 161.8 11.60 0.02 2.15 3.1 2.0 2.5 
165.3 184.5 1.19 0.06 0.37 3.2 2.7 3.0 
155.g 165.3 4.84 0.87 2.39 2.7 2.5 2.7 
140.3 159.0 4.10 0.04 1.56 2.7 2.3 2.6 
168.4 m.6 0.68 0.15 043 2.8 2.7 2.8 
168.4 174.6 0.40 0.10 0.22 3.0 2.7 2.8 
I 
36 2 9 
337 8 120 
500+ 1 60 
36 1 11 
327 12 170 
301 2 31 
137 1 18 
161 2 21 
20 1 8 
101 2 34 
46 5 17 
431 1 20 
21 0 5 
77 1 7 
500+ 1 '74 
231 2 32 
15 5 10 
500+ 55 323 
29 12 19 
14 3 9 
9 0 3 
500+ 0 47 
323 1 38 
127 1 19 
500+ 9 276 
137 2 42 
202 7 81 
III 2 6 
73 
500+ 
106 
500+ 
148 
179 
130 
"IS" 
491 
61 
88 
500+ 
500+ 
77 
"39 .. 
30 
42 
500+ 
5QO+ 
232 
'262 .. 
"27 .. 
111 2g 
'5 i4i 
5 27 
'7 i46 
9 48 
13 45 
15 48 
is '16 
7 75 
1 32 
3 21 
13 81 
14 59 
71 74 
ii; '25 
25 28 
o 18 
5 90 
12 95 
11 55 
ai i2B 
20 '24 
171 
~ 
2: 
~ 
~ 
~ 
o 
i> 
tj 
~ 
~ 
o 
~ 
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Test for IIardness.-The test for hardness is made with the 
Dorry machine. The specimens to be tested are sawed into rectan-
gular prisms 8 cm. high with a base 4 cm. by 6 cm. These speci-
mens are placed, two at a time, so that they rest on the upper sur-
face of a circular grinding disk of cast iron, which is rotated in a 
horizontal plane by a crank. They are held in clamps so arranged 
that the bases of the specimens rest on alternate sides of the grind-
ing disk 26 cm. from the center. The specimens are weighted 
so that they press against the grinding disk with a pressure of 250 
grams per square centimeter. Sand of a standard quality and size, 
obtained by crushing quartzite rock and screening it, is fed onto 
the disk from a funnel. The quantity of sand used in each test is 
4 liters. The disk is rotated at the rate of 2,000 revolutions per 
hour for two hours. ' 
After 2,000 revolutions the specimens are reversed to ascertain 
if there is any difference in wear between the two ends and to 
make the result approach more nearly a general average of the sam-
ples. The diminution in the height of the specimen is measured 
and its loss in weight deterIilined afte,r each 1,000 turns of the 
grinding disk. No. coefficient of wear has been established for 
this test, but the loss in height undergone by each specimen after 
4,000 revolutions of the disk is taken as the result of the test and 
serves for comparison. Tests are always made on at least three 
specimens of each sample, and the final result is taken from their 
, average. 
In a recent letter Mr. Page has also stated that "the minus oign 
appearing before a hardness result means that the sample is very 
. soft as the range of possible values given below will indicate. The 
range is from perfect hardness (20) down past zero into minus 
values. The result is obtained as follows:, Hardness equals 20 
. minus the wear from the end of the specimen as held in the hard-
ness machine measured in millimeters. 
From this it is apparent that if the loss of length from wear is 
more than 20 millimeters, the result has a minus sign. If the loss 
is just 20 mi11imeters, the result will be zero . 
. The values may range from < 20 down to -10 or -15, 
though specimens are rarely tested for road purposes which are 
soft enough to give a result as low as zero. 
TESTING 0]' ROAD MATERIALS. 71 
Test for Toughne8s .. -This test is made on 25 mm. x 25 mm. 
(0.98 inch) rock cylinders with an impact machine especially de-
signed- for the purpose. A plunger with the lower and bearing 
surface of spherical shape, having a radius of 1 cm. (0.4 inch) is 
used. It can be seen that the blow as delivered through a spherical 
end plunger approximates as nearly as practicable the blows of 
traffic. Besides this it has the further advantage of not requiring 
great exactness in getting the two bearing surfaces of the test piece 
parallel, as the entire load is applied at one point on the upper sur-
face. The test piece is adjusted so that the center of its upper 
surface is tangent to the spherical end o£ the plunger, and the 
plunger is pressed nrmly upon the test piece by two spiral springs 
which surround the plunger guide rods. The test piece is held to 
the base of the mach.ine by a device which prevents its rebounding 
when a blow is struck by the hammer. The hammer weighs two 
kg. and is raised by a sprocket chain and released automatically by 
a concentric electro-magnet. The test consists of a 1 cm. fall of 
the hammer for the nrst blow, and an increased fall of 1 cm. for 
each succeeding blow until failure of th~ test piece occurs. The 
number of blows required to destroy the test piece is used to repre-
sent the toughness. 
The cylindrical test pieces employed are made with a core saw 
designed for the purpose. It consists of a steel tube supported by 
journals in a vertical position and held in a cast iron frame. A 
link motion level' rests on the upper ('nd of the tu~ on a ball 
bearing; A spiral spring is attached to the free end of the lever by 
which the downward pressure of the tube can be adjusted. Water 
is fed in the top of the tube by a small rubber hose, and at the 
center is a pulle~ wheel by which the tube is revolved at about 800 
revolutions per minute. The bottom or cutting end of the tube is 
set with bort by a specially designed method. This saw cuts very 
rapidly and the waste is very much less than in cube cutting~ in 
addition to which the cylindrical test piece is better adapted for 
this test. 
Abrasion Test.-This test to determine the per cent. of wear and 
the French coefficient of wear is made on what is known as the 
Deval machine, which was the nrst one designed especially for 
testing road materials. It consists of eight iron cylinders fastened 
I 
Fig. 6. Impact Machine for 
determining toughness. 
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to a shaft so that the axis of each cylinder is at an angle of 30 de-
grees with the axis of rotation. Each cylinder is 20 em. indiam-
eter and 34 em. in depth, closed at one end and with a tightly 
fitting iron cover for the other. The eight cylinders are mounted 
four by four on two parallel shafts geared to rotate with the same 
rapidity. This arrangement renders it possible to make eight tests 
at the same time. The method of operation is as follows: 
"The sample to be tested is first broken in pieces that will pass 
in all positions through a 6 em. (2.4 inch) ring, but not through a 
3 cm. (1.2 inch) ring. The stones are then cleansed, dried in a 
hot-air bath at 100°0., and cooled in a desiccator. Five kilograms 
are weighed and placed in one of the cylinders, the cover bolted on 
and the machine rotated at the rate of 2,000 revolutions per hour 
for five hours. The fragments of stone are thrown from one end 
of the cylinder to the other twice in each revolution, and thus 
grind and pound against one another and the ends of the cylinder. 
When the 10,000 revolutions of the machine are completed, the 
contents of the cylinder are placed ona sieve of 0.16 cm. (1-16 
inch) mesh, and the material which passes through is again sifted 
through a sieve of 0.025 em. (0.01 inch) mesh. Both sieves and 
the fragments of rock remaining on them are held under running 
water until all the adhering dust is washed oi. After the frag-
ments have been dried in a hot-air bath at 100°0. and cooled in a 
desiccator they are weighed and their weight subtracted from the 
original 5 kg. (11 pounds). The difference obtained is the weight 
of detritus under 0.16 cm. (1.-1.6 inch) worn off in the test. By 
dividing this weight by the original weight of 5 kg. (11 pounds) 
the "per cent. of we(JJl''' reported is obtained. 
In France, where the Deval machine has been in use since 1878, 
"a standard rock of superior wearing quality was at first always 
placed in one of the cylinders as a standard of comparison, and 
the proportion of the weights of the dust under 0.16 cm. from the 
standard rock and from the rock to be tested was assumed to give 
their relative resistance to abrasion. It was found, however, that 
only the best varieties of rock gave less than 100 grams of powder 
under 0.16 em., i. e., 20 grams per kilogram of rock, or 2 per cent. 
of their weight.. The number 20 was, therefore, adopted as a 
I 
I 
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standard of excellence, and the "coefficient of wear" for any rock 
tested may be obtained by the following formula: 
. 20 400 Coefficient of wear =20XW=W 
in which "W" is the weight in grams of the detritus under 0.16 
cm. in .size obtained pel' kilogram of rock used. This is known as 
the "French coefficient of wear," and the result is reported as such 
in the results of tests given out by the U. S. Road Laboratory. 
((Cementation Test.-The binding or cementing power of rock 
dust is such an important element in road building that much time 
has been spent in the endeavor to devise a suitable test for deter-
mining the degree to which the various rocks and gravels possess 
this property. Many tests have been tried, but as yet only an 
impact test, carried on in a uniform manner as described below, 
has given satisfactory results. 
"One kilogram of the rock to be tested is broken sufficiently 
small to pass a 6 mm., but not a 1 mm. mesh screen. It is then 
placed in a ball mill and is ground for two hours and a half. This 
ball mill contains two chilled iron balls which weigh 25 pounds 
each, and is revolved at the rate of 2,000 revolutions per hour. It 
was found by experiment that grinding rock thus prepared for two 
hours and a half was sufficient. to reduce it to a powder that would 
pass through a 0.25 mm. mesh. The dust thus obtained is mixed 
with water to about the consistenC'y of a stiff dough, and is kept in 
a closed jar for twenty-four hours. About 25 grams of this dough 
is placed in a cylind:t;ical metal die, 25 mm. in diameter. A closely 
fitting plug, supported by guide rods, is inserted over the material, 
which is then subjected to a pressure of 100 kg. per square: centi-
meter. It is most important that these briquettes should be com-
pressed in a uniform manner, and for this a special machine has 
been designed. The die is placed on an iron platform supported 
by a piston rod, which is connected directly with a hydraulic pis-
ton below. Water from a tank is admitted to the hydraulic cylin-
der through a small orifice in the pipe. As the piston rises the plat-
form and die are carried up with it, the plug of the latter coming 
in contact with a yoke attached to a properly weighted level' arm. 
When the lever arm is raised one-eighth of an inch it closes an elec-
tric circuit which trips a right-angle cock, shutting l)ff the water 
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and opening the exhaust. One minute is required to compress a 
briquette, and the maximum load is applied only for an instant. 
By this device practically uniform conditions are obtained. 
The height of the briquette is measured, and if it is not exactly 
25 mm. the requisite amount of material is added or subtracted to 
make the next briquette the required height. Five: briquettes are 
made from each test sample and allowed to dry 12 hours in air and 
12 hours in a steam bath. After cooling in a desiccatnr they are 
tested by impact in a machine especially designed for the purpose. 
It consists of a 1 kg. (2.2 pounds hammer (H), which is guided 
by two vertical rods CD). The hammer (H), which ends in a 
small cone at the top (L), is .caught on the lower side of the cone 
by two spring bolts (8) and is lifted by a crosshead (I) which is 
joined to a crank shaft above. A vertical rod (P), which is direct-
ly over the hammer cone, can be adjusted by thumbscrews to give a 
drop to the hammer varying from a fraction of a millimeter tn 10 
cm. This rod has a hollow cone at its lower end into which the COlle 
of the hammer head is thrust when the hammer is lifted by the 
crosshead (I). When the COlle of the hammer head is brought into 
the cone of the adjusting rod the hammer is exactly centered and 
brought free of the guide rods (D). As the crosshead (I) con-
tinues to rise, the bolts supporting the hammer, which are tapered 
at an angle of about 45 0 , are thrust open by the sloping head of 
the adjusting cone rod (P) releasing the hammer, which falls on a 
flat-end plunger (B) of 1 kg. weight, which is pressed upon the 
briquette (0) by two light spiral springs. surrounding the guide 
rods (F). This plunger (B) is bolted to a crosshead (G). A 
small lever (J) holding a brass pencil (K) at its free end, is con-
nected with the side of the crosshead, by a link motion arranged 
so that it gives a vertical movement to the pencil 'five times as. great 
as the movement: of the crosshead. The pencil is pressed against a 
drum (A), and its movement is recorded on a slip of silicated 
paper fastened thereon. The drum is moved automatically through 
a small angle at each stroke of the hammer; in this way a record 
is obtained of the movement. of the crosshead during and after each 
blow of the hammer. To the crosshead (G) is fastened a steel rod 
(R) which passes up through the crosshead (I) and through a 
piece of Illej,aJ secnrely attached to the cone rod CP). At this junc-
{LeVATION OF HAMMeR LIFT AND ocvlce FOR TRIPPING HAMMell 
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Fig. 8. ;Impact machine to determine cementing value ot fock. 
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tion a vernier scale is graduated, by means of which the height of 
blow of the hammer can be accurately set to 0.1 mm., and by low-
ering the cone rod until it rests on the hammer cone (L) the height 
of the briquette can also be measured to 0.1 mm~ 
The standard fall of the hammer for a test is 1 cm. (0.39 inch) 
and this blow is repeated until the bond of cementation of the ma-
terial is destroyed. The blow producing failure is easily ascer-
tained, for when the hammer falls on the plunger, if the material 
beneath it can withstand the blow it recovers; if not, the plunger 
stays at the point to which it is driven, and in either-case the be-
havior of the test piece is recorded on the drum. The automatic 
record thus obtained from each briquette is filed for future refer-
ence. The number of blows required to destroy the bond of cemen-
tation or resilience, as described above, is noted and the average 
obtained upon five briquettes is given as the dry cementing value. 
The wet grinding test for cementing value is a l''()mparatively 
late development and is carried out as follows: 
A quantity of the dust as it comes from the ball mills in the 
dry test is mixed with a sufficient amount of water to make it into 
a pasty condition, not too wet; is then put back in the mill and 
ground for a length of time equal to that in which the original 
dry grinding was done. The briquettes are then moulded and 
tested in exactly the same manner as in the dry test, the result 
being the wet cemenling value. 
AbsorptiO'nl Test.-The method used for determining the absorp-
tiveness of rock is not intended to give the porosity but merely 
the number of pounds of water that. is absorbed by a cubic foot of 
rock in ninety-six hours. A smoothly worn stone; between 20 and 
60 grams in weight, which has been through the abrasion test is 
used. After being weighed in air, it is imme,rsed in water and im-
mediately reweighed in water. After ninety-six hours of immer-
sion it is again weighed in water. The absorptiveness of the rock 
is expressed by the following formula: 
Number of pounds of water absorbed by a cubic foot of rock= 
C-B X62.5 A-B 
in which A is equal to the weight in air, B the weigl;1t in water 
immediately after immersion, C the weight. in water after absorp-
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tion for ninety-six hours, and 62.5 the weight of a cubic foot of 
water. From these weights the specific gravity and the weight. 
per cubic foot of the rock are also determined. 
The Application of Laboratory Results to Practice. 
The proper interpretation and application of the results obtained 
in the labo.ratory are quite as important as the general accuracy 
and appropriateness of the tests themselves. It is probable that 
many engineers and others interested in the subject of road build-
ing who have founo. time to examine the question only superficially 
have misunderstood the bearing and value of road-mate,rial testing. 
In all cases the results obtained in testing materials of construction 
are of relative rather than absolute value. Even quite a large 
variation in the results yielded by different test pieces of the same 
sample should not condemn the practical value o.f the figures if they 
are properly applied and interpreted. The necessary qualities of 
road mate·rials have to' be conside,red from the double standpoint of 
furnishing a strong', unyielding, well-drained road foundation and a 
hard, coherent binder surface. In road building' the attempt 
should be made to get a perfectly smoO'th surface, neither too hard, 
too slippery, nor too noisy, and as free as possible from mud and 
dust, these results to. be attained and maintained as cheaply as 
possible. Such results, however, can be achieved only by seJecting 
the material and methods of construction best suited to the condi-
tions. 
Given a number of materials for laborato.ry examination, it is 
not pretended that an actual practical grade of excellence can be 
established. On the other hand, if more than one material is avail-
able, it is quite possible for the laboratory to point out which one 
would yield the best results both as to immediate excellence and 
length of life under known conditions of climate and traffic. Un-
doubtedly in many cases large sums of money have been wasted in 
building roads from unsuitable material, which might have been 
saved by referring the materials to the laboratory. If, for in-
stance, it is desired to know whether an available rock ~ill be useful 
as a top dressing to form the binder surface, no better method of 
obtaining preliminary information on the subject is known than 
to test the oomenting value. Undoubtedly some rocks will yield 
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powder from successive test pieces which shows very wide varia-
tions in this value under the 'conditions of the test, but there is at 
present no difficulty in distinguishing between good and bad ma-
terial. 
Those who are familiar with the problems of rural road building 
know the great difficult(Y of selet;ting among the available materials 
for a particular road the one which will give the best results for the 
least cost of construction lInd maintenance. There are, undoubt-
edly, practical road builders whose judgment on the road-making 
quality of a rock is excellent, but experience with . materials of con-
struction in general has proved that it is wise and economical to 
test the physical properties of Ulaterials, befme entering on the ex-
penditure of large sums of money. Bridge building would not 
have become the high art that it has had not the careful and sy&-
tematic testing of materials put into the hands of the engineer pre-
liminary data on which to base his calculations and estimates. 
Standm'd of Comparison. 
The quality of a rock for macadam road building can not be ac-
curately judged by the physical tests alone. There must also be 
taken into consideration the volume and character of traffic of the 
road on which the material is to be used, as well as the topography 
and the climatic conditions. These necessarily vary to a great ex-
tent in the different parts of the State. For these reasons there is 
no well defined or fixed standard which can be arbitrarily used for 
comparing the results of the tests made on the rock samples sub-
mitted from Indiana. Since, however, those rocks were all lime-
stones; it has been thought best to take the a1'cra.ge resuUs of tests 
made on the 192 samples of limestone tested in the U. S. Labora-
tory prior to January 1st, 1906, as such a standard. This average 
is as follows: 
Average oj Tests oj 192 Samples oj Ilimestorle made at the U. S. Road Labora-
tOJ·Y. Taken as a Standard oj Cornparisonjor Tests on Indiana Limestone. 
S'l>ecific gravity.. . . . . . . . . .. .... 2.7 
Weight per cu. ft .......... (lbs.) 165.7 
Water absorbed pel' cu. ft .. (lus.) 1.39 
Per ('ent. of wear.............. 5.7 
French coefficient of weal'. 8.7 
Hardness ................ , 3.4 
Toughness. . . . . . . . . . . . . . . . 11 
Cemellting value-Dry.... 32 
Wet.... 59 
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Under the results of each test of limestone as given on subsequent 
pages are inserted in quotes certain remarks by Mr. Page, Director 
of the Laboratory. These usually refer to the fitness of the ma-
terial for nse on country roads and highways. 
- -- ~- - - - - - - - -----
SECTION IV. 
(a) ADVANTAGES OF GOOD ROADS. (b) CON-
STRUCTION OF IMPROVED ROADS. 
By W. S. BLATCHLEY. 
As far back as 1776, Adam Smith, in his "Wealth of Nations," 
wrote as follows: "Good roads, canals and navigable rivers, by 
diminishing the' expense of carriage, put the remote parts of the 
country more nearly upon a level with those in the neighborhood 
of the town. They are upon that account the greatest of all im-
provements. They encourage the cultivation of the remote, which 
must always be the most expensive circle of the country. They are 
advantageous to the town by breaking down the monopoly of the 
country in its neighborhood. They are advantageous even to that 
part of the country. Though they introduce some rival commodi-
ties into the old market, they open many new markets to its 
produce." 
The truth of the celebrated Scottish economist's statement has 
since been exemplified in many nations and in many states. The 
century and a quarter which have elapsed since it was written has 
been sufficient to prove that tl108e loealities where good roads have 
been built are becoming richer, more prosperous and more thickly 
settled, while those which do not possess these advantages in trans-
portation are either at a stnndstill or are beooming poorer and more 
sparsely settled. ' 
Especially is' this true of Indiana, where the good roads question 
is, at present., one of the most vital with which the farming com" 
munity has to deal. Many of the better'counties of the State long 
ago realized the import.ance of this question, and, where the road 
material was conveniently located, constructed gravel or macadam 
roads radiating in all directions from their county towns. In 
other countjes possessing a plentiful supply of road material the 
importance of the question has not yet been fully realized, and for 
six months of the year the farmers are practically isolated from 
6-Geology. (81) 
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market, or, if the~ manage to reach it once a week, can only haul 
thereto a fractioll of a load. Such counties are readily recognized 
as far below the average in "wealth, prosperity and the public spirit 
of their citizens. 
The difference between good and bad roads is often equivalent to 
the difference between profit alld loss. Good roads have a money 
value to farmers as well as a political and social value, and looking 
at them only from t.he. "almighty dollar" side, they are found to 
pay handsome dividends each year. This has been well proven by 
Prof. VV. C. I,atta, of Purdue University, who, a few years ago, 
collected from the farmers of Indiana some important info.rmation 
on the subject of the increased value of land in the State, due to 
good roads. He sent out letters and received reports from many 
farmers, some of whom live o.n good roads once bad and others on 
roads still bad. From these reports he computed statistics showing 
that the difference bet.ween good and had roads amounts to 78 cents 
an acre annually on the farms. Apply this amount to the entire 
S'tate-36,350 square mileR, 0.1' 23,264,000 acres-and we have the 
sum of $18,145,920. Of this amount fully two-thirds is wasted 
every yea.r in the StRte in the lObS of time and in the loss of oppor-
tunity in securing the best market for the produce of the farm. 
From the answers received, Prof. Latta also drew the following con-
clusions: 
"(1) The average estimated increase in the selling price of 
land due to existing improved highways is $6.48 per acre. The 
estimates from which this average is made refer in most cases to 
lands near the improved roads; but in a few instances they apply to 
all the lands of the county. The average increase, therefore, of 
$6.48 per acre is lower than was intended for the lands near the 
improved roads. 
{2) The estimated average increase per acre t.hat would result 
from impr/wing ali the public roads is $9.00. 
(3) The estimated average C()st of converting the common pub-
lic roads into improved highways is $1,146 per mile."* 
That the above estimate of Prof. Latta with regard to the in-
creased value of the land is not excessive may be shown from other 
States. The farmers of Canandaigua County, New Yark, who 
*Circ. 23. OtH(·e of Road Inquiry. U. S. HE-pt. AgoI'. 
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have themselves built a number of miles of hard roads at a cost of 
$1.50 per acre of the adjoining farms, find that their land has in-
creased in value $20 to $30 per acre. Again, from New Jersey, 
where one of the Road Oommissioners of the State has collected 
many opinions from the farmers living in the neighborhood of roads 
lately improved, all of whom state t,hat they would not go back to 
the old roads under any conditions. One of them, voicing the 
popular sentiment, says: "I would not sell my farm and accept 
another worth $7,000 as a gift, and be obliged to live on it two 
miles from a macadam road. No farmer in the neighborhood 
would buy a farm not located on such a road. N ow that they have 
experienced improved roads, all want them."* Similar sentiments 
come from Maryland, Georgia and a number of other States. 
A few years ago the Office of Road Inquiry at Washington, D. 
0., sent ont 10,000 letters to intelligent and reliable farmers 
throughout the United States, asking certain information relative 
to the traffic upon country roads. :From the replies statistics were 
compiled showing the average length of haul, in miles, from farms 
to market or shipping points; the average weight of load hauled; 
and the average cost per ton per mile; and from these data was de-
duced the average cost per ton for the whole length of haul. 
"These returns were arranged in groups of States, and the result 
showed that the average length of haul in the Eastern Sta.tes is 
5.9 miles; in the Northern States, 6.9 mile!i.; in the Middle St.ates, 
S.S miles; in the cotton States, 12.6 miles; in t.he prairie Sta.tes, 
S.S miles; in the Pacific Coast and mountain States, 23.3 miles; 
and in the whole United States, 12.1 miles. 
The average weight of load for two horses in the Eastern States 
is 2,216 pounds; cotton States, 1,3H7 pounds; prairie States, 2,409 
pounds; Pacific Ooast and mountain States, 2,197 pounds; and the 
whole United States, 2,002 pounds. 
The average cost. per ton of 2,000 pounds per mile in the Eastern 
States is 32 cents ; Northern States, 27 ('ents; Middle-Southern 
States, 31 cents; cotton States, 25 cents; prairie States, 22 cents; 
Pacific Coast and mountain States, 22 cents; and the whole United 
States, 25 cents. 
The average total cost per ton for the whole length of haul is as 
·!Illl!. 9, Office Road Jnqlllry, U. S. Dept. Agr. 
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follows: Eastern States, $1.89; Northern States, $1.86; Middle-
Southern States, $2.72; cotton States, $H.05 ; prairie States, $1.94; 
Pacific Coast and mountain States, $5.12; and the whole United 
S'tates, $3.02."* 
From" inquiry I learn thaI in this investigation Indiana waR 
classed as a prairie State; the average results of the points men-
tioned being: 
Average length of haul, 4.6 miles. 
Average load for two horses, 2,272 pounds. 
Average cost per ton per mile, 28 centj3. 
Average total CDst per ton for whole length of haul, $1.28. 
From the data thus gathered, taken in connection with that sup-
plied by the Division of Statistics relative to farm products, the 
Director of the Office of Public Roads est.imated approiXimately the 
total amount in tons and wtal cost of the entire movement of farm· 
products, including forest products, over the country roads of the 
United States to be as follows: 
Total farm products ha.uled on public roads, 313,349,227 tons 
per annum. 
Average cost of haulage, as above stated, $3.02 per ton. 
Total annual cost of haulage of farm products on public roads, 
$946,414,665. 
The immensity o:t-this charge will be best realized by comparing 
it with the value of all farm products, including forest products, ill 
the United States for the year 1899, which, according to census re>-
turns, was $4,717,069,973, thus showing the cost of haulage to be 
20+ per cent.. of the total value of all products of the farm. 
A lesson on the need and value of road improvement might be 
learned from the great railway managers of the nation, if the 
farmers only would do so. Those railway managers are spending 
millions upon millions of dollars, not in building new railways, 
but in improving old ones. Take for example the Cincinnati Di-
vision of the Big Four Railway between Indianapolis and Cincin-
nati, where two millions of donars have been spent in the last 
three years in eliminating curves, reducing grades, building steel 
bridges and concrete arches, making more solid embankments and 
·Circ. W, 01llce Road Inquiry, U. S. Dept. Agr. 
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laying heavier rails. Why was this done ~ Not simply that the 
traveler may ride with a little more comfort than heretofore, but 
mainly that a given amount of power shall be able to haul more 
tons, and that the motive power and rolling stock shall be subject 
to less strain f1i'fid Shoclt than had'to be borne when the road was in 
the old condition. If a single railway ma~agement finds that it 
pays to spend millions iIi making the best road that they can build, 
why will not the same reasoning hold good for the people in ~n­
nection with the country highways? There is no essential differ-
ence in principle between the improvement of a railroad and the 
improvement of a wagon-road, and the wisdom of the brightest 
minds in the railway world asserts that the best railway which can 
be constructed is the most economical. 
The increase in cost Qf haulage actually done is by nO' means the 
only loss by bad roads. The loss of perishable products for want 
of access to' market; the failure to reach market when prices aJ:'e 
good; and the failnre to cultivate products which wO'Uld be market-
able if markets were always accessible, add many millions to the 
actual tax of bad roads. MQreover, the enforced idleness of mil-
liQns Qf men and draft animals during large portions of the year is 
a loss noll always taken into account in estimating the cost of work 
actually done. 
All farmers recognize that much of the work of the farm is con-
centrated in certain periods, and that at other times there is CQIIIl-
pa;ratively little work to be done. NOIW it is just at these times 
when the farmer has leisure that the roads are in their very worst 
condition and he is obliged to remain Qn the farm. On the other 
hand, in the busiest season he must often leave important duties to 
haul products which might have been hauled. in winter, had the 
rQads Qnly been in fit condition. Much of the hauling of fertilizers 
and wood, and most Qf that of the grain to market could thus be 
done with ease in the winter. Moreover, the hauling which must 
necessarily be dQne in summer could be performed in shorter time 
and with less interruption to other wQrk. 
This question Qf winter hauling came up to the writer very forci-
bly a year or two ago while writing a paper on the petroleum in-
dustry in Indiana. In preparing a map for that paper it was 
found that many farms in the ve~ center of proouctive territory 
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had not been drilled because they were on mud roads and distant 
from railway stations. The iron drive pipe, casing and tubing 
and the derrick timbers necessary for drilling in and pumping a 
productive well are very heavy, and it is almost impossible to haul 
them over many of the roads .in the oil field between the first of 
November and the first of April. The operator, therefore, de-
velops first those leases on pike roads 01' close w railway stations, 
leav'ing those on mud roads to the very last. The farmers living 
in the oil belt who are receiving or might receive large sums in 
royalty fOl' their oil should, therefore, see to it that their farms 
are accessible at all times. A successful oil operator is usually a 
busy man, who does not wish to lose five-twelfths of his time on ac-
count of bad roads; hence he leaves the te.rritory with mud roads 
and,operates that which he can reach 365 days in the year, 
During the past decade our vehicles for rapid country travel 
have become more numerous and of an entirely different style from 
what they were twenty years ago. Almost every farmer now owns 
his own buggy and carriage. The bicycle by countless thousands 
has come to stay, and the automobile will soon be more common on 
the improved rO{lds of the State than the two-horse surrey was a 
dozen years ago. The owners of all these forms of vehicles are de-
manding, and will continue to demand, better roads, and the legis-
lator must soon learn that the question is one of the most important 
which he has to face. ... 
Another phase of the good roads qUClstion came into existence 
with the twentieth centmy. Five years ago the rural mail carrier 
was an almost unknown factor in our State. Now he travels in 
every county, carrying his messages of joy or sorrow to. the farm-
er's door each day. The daily~paper, with its market reports and 
news of the world, is, or can be, put regularly into the farmer's 
hands within a dozen hams of its issue, even though he lives a 
score of miles from a railway. Time is the most. valuable posses-
sion given to man on earth, provided he has the ability and cares 
to use it. t.o his advantage. The time saved in going to town for the 
mail or for some necessity which the mail carrier can bring is the 
most important advantage of the rural free delivery system. But 
this system will not, can not and should not bel made a permanent 
factor i~ the country unless the farmers see to it that the rQ'ads are 
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kept in such a condition that the ronte can be covered in t~18 time 
allotted. TIre United States Government, through its Postoffice 
Department, demands that the farmers do this much, and the de-
mand is just. Those farmers of the State who have had the fore-
sight and good judgment to improve the roads in th@ir vicinity are, 
for the most part, contented and prosperous. Their prod~cts are' 
easily gotten to -market when the price is at its best, and the woIf 
never rests on his haunches before their doors. 
On the other hand, . those living in the bad road districts endure, . 
for more than a third of their time, an enforced. idleness, which 
makes them ever poo,rer and causes them to cry out against their 
lot in life, rather than against their own short-sightedness on the 
road question. Indiana is rich in gravel, rich in stone for ma-
cadam roads, rich in clay suitable for vitrified brick. There is no 
reason, thereio,re, why every public road of any importance in the 
State should not be improved, so that it may be traveled with ease 
any day in the yea:. 
(b) CONSTRUCTION OF IMPROVED ROADS. 
The important principles to be kept in mind by any community 
which proposes to improve its roads are: (a) that they shall be 
properly [(leated or laid out on the ground, so that their grades may 
be such that animal or motive power may be applied upon them to 
the best advantage and without great loss of energy; (b) that they 
shall be properly constructed) the ground well drained, the road bed 
graded, shaped and rolled, and covet'ed with the best surface ma-
terial obtainable consistent with the price to be paid, in order that 
when completed, they shall be hard, smooth, comparatively levd 
and fit for traffic at all seasons of the year; (c) that after comple-
tion they shall be properly rnaintai'ned or kept constantly in good 
repaIr. 
(a) Location of Roads. 
The question of the proper location of a road which it is pro--
posed to improve is one of the most. important to be considered. 
Unfortunately, it has been the custom, in most portions of Indiana, 
to improve existing roads, many of which have steep grades too 
long to be reduced by cutting and filling on the preseilt lines, rather 
than relocating the road so as to obtain a more level surface. 
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:Many of our roads were originally laid out without any attention 
to general topography, and in most cases fQllQwed the ~ttler's path 
from cabin to cabin, the pig trail, or ran along the boundary lines 
of the farms regardless of grades or direction. :Most of them re-
main today where they were located years ago, an.d where untold 
labor, expense and energy have been wasted in trying to haul Qver 
them and in endeavors to improve their deplorable condition. 
Samuel W. Foss in his poem entitled "The Calf-Path," has shown 
in his humorQus style the gradual evolution Qf such crooked high-
ways and the loss of time and energy which they entail upon the 
multitude which follow them. Since the poem seems very aprOPQS 
in this cQnnection I give it in full. 
THE CALF-PATH. 
"One day through the primeval wood 
A calf walked home as good calves should; 
But made a trail all bent askew, 
A crooked trall as all calves do. 
Since then three hundred years have fled, 
And I infer the calf is dead. 
"But still he left behind his trail, 
And thereby hangs my moral tale. 
The trail was taken up next day 
By a lone dog that passed that way; 
And then a wise bell-wether sheep 
Pursued the trail o'er vale and steep, 
And drew the liocks behind him, too, 
As good bell-wethers always do . 
• And from that day o'er hill and glade, 
Through those old woods, a path was made. 
"And many men wound in and out, 
And dodged and turned and bent about, 
And uttered words of righteous wrath 
Because 'twas such a crooked path; 
But still they followed-do not laugh-
The first migrations of that calf, 
And through this winding woodway stalked 
Because he wabbled when he walked. 
"This forest path became a lane, 
'1'hat, bent and turned and tUrned again i 
This crooked lane became a road, 
Where many a poor horse with his load 
Toil~ on beneath the burning sun, 
And traveled some three mlles in one. 
And thus a century and a half 
They trod the footsteps of that calf. 
LOOATION OF ROADS. 
"The years passed on in swiftness fieet, 
The road became a village street; 
And this, before men were aware, 
A city's crowded thoroughfare. 
And soon the central street was this 
Of a renowned metropolis; 
And men two centuries and a half 
Trod in the footsteps of that calf. 
"Each day a hundred thousand rout 
Followed this zigzag calf about, 
And o'er his crooked journey went 
'rhe traffic of a continent. 
A hundred thousand men: were led 
By one calf neal' three centuries dead. 
They followed still his crooked way, 
And lost one hundred years a day; 
For thus such reverence is lent 
A well-established precedent. 
"A moral lesson this might teach 
Were I ordained and called to preach; 
For men are prone to go it blind 
Along the calf-paths of the mind, 
And work away,from sun to SUll 
To do what other men have done. 
ThE'Y follow in the beaten track, 
And out and in, and forth and back, 
And still their devious course pursue, 
To keep the ,path that others do. 
They keep the path a sacred groove, 
Along which all their lives they move; 
But hqw the wIse old wood-gods laugh, 
Who saw the first primeval calf. 
Ah, many things this tale might teach-
But I am not· ordained to preach." , 
89 
Concerning these crooked highways and the location of im-
proved roads It O. Eldridge has some excellent advice in his work, 
entitled "Good Roads for Farmers," from which the following quo-
tations are given: 
"The grea.t error is made of continuing to follow these primitive 
paths with our public highways. The right course is to call in an 
engineer and throw the road around the end or along the side of 
steep hills, instead of continuing to go over them; or to pull the 
road up on dry, solid ground instead of splashing through the mud 
and water of the creek or swamp. Far more time and money have 
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been wasted in trying to keep up a single mile of one of these 'pig-
track' surveys than it w01:ild take to build and keep in repair two 
miles of good road. 
"Straight roads are the proper kind to have, but in hilly coun-
tries their st.raightness should always be sacrificed to obtain a. level 
surface so as to better accommodate the people whO' use them. 
Graceful and natural curves confo.rming to the lay of the land add 
beauty to the landscape, besides enhancing the value of property. 
Not only do level curved roads add beauty to the landscape and 
make lands along them more valuable, but the horse is able to util-
ize his full strength over them; furthermore, a horse can pull only 
four-fifths as much on a grade of two feet in 100 feet, and this 
gradually lessens until with a grade of 10 feet in 100 feet, he can 
draw but one-fourth as much as he can on a level road. GooJ 
roads should, therefore, wind around hills instead of running over 
them, and in many cases this can be done without greatly increas-
ing the distance. 
"The difference in length between a straight road and one which 
is slightly curved is less than one would imagine. Says Sganzin: 
'If a road between two places ten miles apart were made to curve 
so that the eye could see no farther than a quarter of a mile of it at 
once, its length would exceed that of a perfectly straight road be-
tween the same points by only about 150yards.' Even if the dit; 
tance around a hill be much greater, it is often more economical to 
. construct it that way than to go over and necessitate the expendi.· 
ture of large amounts of money in reducing the grade, or a waste 
of much valuable t.ime and energy in transporting goods that way. 
The mathema.tieal a.. . dom that 'a strllight line is the shortest dis-
tance between two points' is not, therefore, the best rule to follow 
in laying out a road; better is the proverb that 'the longest way 
round is the shortest way hom~.' " 
One of the most common mistakes in laying out the existing 
roads in Indiana was that many of them were made to follow sec-
tion lines. These sections are all square, with sides running north, 
sonth, east ann west. A porsbn wishing to cross the country for 
any distance must, therefore, zigzag from one point of the compaRS 
to another. Moreo:ver, such r~ads make necessary very often the 
crossing and recrossing of creeks and valleys, which might have 
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been avoided if the rGads had been constructed on scientific princi-
ples. By noting .on Gld maps the early Indian trails of the State 
it will be seen that they ran diagGnally and did nGt fGllGW the 
cardinal pGints. They were made as the crGW flies-to get som&-
where in the quickest time-and such diagGnal rGads acrGss cGun-
try WGuld, in many inst.ances, have been a great time saver to tht' 
present inhabitants .of thl? State. 
In sO'uthern Indiana, where the topography is much mGre broken 
than in the nnrth, the questiGn Gften arises as to' the policy Gf 
keeping the rGads .on t.he ridges between the main streams, Gr Gf 
placing them in the valleys. Each IGcatinn has its advantages_ 
The ridge or divide roads in general have dry fnundatiGns. They 
require no .outlay fGr bridges or fO'r repair Gf damage done by flood 
waters. They can in many places be made more direct between 
chosen poiuts. On the other hand, unless the ridge or table land be 
.very wide and the valleys narrow, a large part of the transpnrta-
tion has to' be l~p hill Gver the poorer rGads which lead frO'm the 
farms to the main highway. MGreover, in times O'f drO'ught, such 
ridge roadn are apt to' becGme very dust~ and to' lack water supply 
fGr horses. 
Valley roads .often pO'ssess wet fGundatiGns and require large 
O'utlay fO'r bridges and fGr repairing injury frO'm floods. This 
latter objectiO'n is much more impO'rtant in the IO'cating of a stO'ne 
road t.han generally supposed, as where flood waters, even O'f slight 
current, pass over a macadamized road they often remGve the 
cementing material to' the depth of several inche.s below the sur-
face, and So' reduce the roadway to a state of rubble which will nnt 
cement until prO'perly repaired. It takes a much IGnger time fO'r 
the tread Gf wheels and pO'unding .of hoofs to' prO'duce neW dust fO'r 
cementing frGm the washed and rO'unded bits O'f nld stone than from 
the sharp edges of newly laid macadam. 
Taking the above facts intO' CGnsideratiGn it will be fGund best, 
where the valleys are narrO'w and the uplands broad, to' build the 
roads on the ridges, leaving the limited farming area in the .valleys 
to' bear the tax O'f transportatiO'n to the upland. On the other hand, 
where the divides are narrow and the greater part of tillable land is 
on the slGpes, the. road had best be constructed in the valley or, if 
they will there be subjected to much overflow, .on the lower !>ides 
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of the ridges, just abo:ve the flood plains. In fact,. the foot of the 
slope where it meets such plain is, in general, the better location for 
most valley roads, as there the foundation is generally good, being 
a talus of broken stone, ~ti:ff clay or gravel which has worked down 
from the hills. Moreover, in this position the stream gorges are 
usually narrow and. not very deep; tbu:i!l r~uiring a smaller outlay 
for bridges. ThE' road should, however, be far enough away from 
the side of the ridge or hill that it will not be. covered by land slides 
or slipping of earth or rock down the slope during the thawing 
seasons. 
In northern Indiana, where the surface is deeply mantled with 
glacial drift, the valleys of the smaller streams and the table-lands 
between them are covered by irregularly disposed masses of debris 
which, in many places, give the Aurface a broken character, thus 
requiring great care in locating a road in order to avoid unneces-
sary grades. Moreover, in this part of the State the underlying 
material varies much in character, sometimes being very clayey, 
again very sandy, and in some places a muck or marl, which has 
seemingly no bottom. Under su_ch conditions, the superintendent 
or road-master should study carefully the topography and the char-
acter of the underlying materials before settling definitely the final 
location of the road. Wherever the soil is deep, and therefore of 
a high order of fertility, road making is more costly for the reason 
that some provision similar to that of Telford* has to be provided 
to keep the surface coating of broken stone or gravel from working 
down into the foundation. In general, it may be said that the 
richer the ~oil the more costly the road; but, in turn, the commun-
ity is usuaUy the better able to pay for it. 
A good superintendent will carefully study the underlying ma-
terial at all doubtful points, by means of pits or cross sections. In 
this way he can decide as to the relative wetness of the under-earth 
and can the better locate the neceAsary drains and culverts. In 
many parts of the State existing roads have been constructed across 
swampy places or over patches of soft clay without any considera-
tion as to the cost. of maintaining them in such positions. As a 
consequence, costly fillings are constantly required, the expense of 
which could easily have been avoided by a little care in making the 
first location. 
·See p. 21. 
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To insure reasonable grades, especially in a glaciated region, 
many cuts and fills have to be made. Care should be taken to 
bring these into s11ch relation that the earth which is excavated 
can be used in constructing the fins and so lowering the grade. 
In any region of the State which is mme or less broken or 
varied in topography it is rarely th~t a stretch of five miles of road 
exists which does not show some noticeable error of location which, 
if avoided, would have sayed time for every traveler, or expense 
in annual repair. In many cases the wrong placement of the route 
has been due to the influence of Rome land owner over or alongside 
whose property the route has perhaps been laid out through some 
wornout field or rocky knoll; 01'- has cut around the farm line in 
order to prevent its passage through the more level and better till-
able portion. In this manner the private individual haB been al-
lowed a slight pe,rsonal gain at the cost of the remainder of the com-
munity and to the disadvantage of all future travel, traffic and 
commerce along the road. 
Finally, it may be said that the task of planning and building 
any road in such a manner that the utmost advantage may be had 
from the conditions of the gTound and from the material to be 
used is one of much difficulty, and demands the services of a well 
educated engineer who has devoted much time to highway work. 
With all other forms of (',(mstruction it is possible for a man gen-
erally well informed in building to apply, in the manner of a copy-
ist, the methods which have proved successful in o.ther places. It 
is the peculiarity of a road, as compared with other architectural 
work, that it depends for its utility in greater measure on the 
topography and other earth conditions than any other constructive 
undertaking. Therefo.re the best advice th~t can be given to those 
who are about tOo engage in road-building is that they seek at once 
the assistance of the most successful highway engineer who. can be 
obtained. 
(b) Grading of R:0ads. 
·Whatevf"r the material used in the cDnstruction of improved 
roads, steep grades should always be avoided when possible.Dur-
ing the wint~r Beason they often become covered with a coating of 
ice, or slippery soil, making them very difficult to ascend with 
heavy loads, and dangerous to desce:i:td under any conditions. The 
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degree of slipperiness at such a time depends largely upon the de-
gree of smoothness. Therefore the smoother the road surface the 
less the grade should be. Moreover, such grades allow water to 
rush down them with such velocity as to wash great gaps along 
their sides and often to carry away much of the surfacing and 
cementing material. 
It is also It well known fact that the loss of energy due to grades 
increases rapidly with their stoo,pness; therefore, one hill on a long 
stretch of road often necessitates either the hauling of a smaller 
load or the use of more horses or other power. Gillespie in his 
"Manual of the Principle,s and Practice of Road Making," shows 
that if a horse can pull on a level 1,000 pounds, on a rise of-
One foot in 100 feet he can draw only .......•..................... , 900 
One foot in 50 feet he can draw only .............................. 810 
One foot in 44 feet he can draw only. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 750 
One foot in 40 feet he can draw only. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 720 
One foot in 30 feet he can flra w only ............................. , 640 
One foot in 25 feet he can draw only .............................. 540 
One foot in 24 feet he can draw only ............................... 500 
One foot in 20 feet he can draw only ............................. , 400 
One foot in 10 feet he can draw only .. ' ......... " ................. 250 
It is therefore seen that when the grades are one foot in 44 feet 
or 120 feet to the mile, a horse can only draw three-fourths as 
much as he can on a level; where the grade is one foot in 24.feet, 
or 220 feet to the mile, he can draw only one-half as much, and 
on a 10 per cent. gTade, or 520 fe~t to the mile, he is able to draw 
only one-fourth ail much as on a level road. The cost of haulage 
is, therefore, necessarily increaS€(l in proportion to the roughness 
of the surface or steepness of the grade. It costs one and a half 
times as much to haul o~er a road having a 5 per cent. grade and 
three times as much over one having a 10 per cent. grade as on a 
level road. 
As to"the limit of grade allowable, Eldridge states that "The 
proper grade for any particular road must be determined by the 
conditions and requirements existing on that road. The ideal 
grade is, of course, a level, but as the level road can seldom be ob-
tained in rolling countries it is well to know the steepest allowable 
grades for ordinary travel. 
"It has been found by experiment that a horse can, for a short 
time, double his usual exertion, From the above table we find that 
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a horse can draw only about one-half as much on a 4 per cent. grade 
as he can on a level road. As he can double his exertion for a short 
time, he can pull twice as much morc, and the slope or grade which 
would force him to draw that proportion would therefore be a 4 per 
cent. grade. On this slope, however, he would be compelled to 
double his ordinary exertion to draw a full load, and this will 
therefore be the maximum grade if full loads are to be hauled. 
Most road builders prefer 3 per cent. grades to those of 4 per cent. 
where they can be secured without additional expense, but in some 
places it is nece--"-<Jary, for various reasons, to increase the grade to 
5 per cent. "\lith the exception of mountainous regions, where 
steeper grades are often unavoidable, the aim should be, on all pub-
lic highways which are traveled by heavily 10ade<J vehicles, to keep 
the grade down to 3 or 4 per cent. and nevet let it exceed 5 per 
cent."* 
( c j Dra,inage of Roads. 
The durability of any improved road depends very largely upon 
the making and maintaining of a solid, dry foundation. Water is 
the great road destroyer, therefore there is absolute necessity of 
sufficient drainage to carry away rainfall and melting snow. Pot-
ter, in his work entitled "The Road and the Roadside," states that 
"Very few people know how great an amount of water falls upon a 
country road, and it may surprise some of us to be told that on 
each mile of an ordinary country highway three rods wide within 
the United States there falls each year an average of 27,000 tons 
of water. In the ordinary country dirt road the water seems to 
stick and stay as if there was no other place for it, and this is only 
because we have never given it a fair opportunity to run out of the 
dirt and find its level in other places. We can not make a hard 
road out of soft mud, and no amount of labor and machinery will 
make a good road that will stay good unless some plan is adopted 
to get rid of the surplus water." 
Hundreds of miles of macadam or gravel road are being built 
each year in Indiana on poorly drained or unstable foundations, 
and almost as many miles go to pieces on account of poor drainage. 
The importance of drainage has been well emphasized in the state-
ment that «the three prime essentials to good roads are: first, drain-
*Farmers' Bulletin 136, U. S. Dept. Agr., p. 6. 
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age; second, better drainage; third, the best drainage possible." 
In general, it may be said that the tmrface dra';mage of a road should 
be so planned that no water can, under any conditions, flow from 
beyond the road upon its surface. The road-bed should be 
"crowned," or rounded up toward the center, that there may be a 
fall from the center to the sides, so that the water which falls within 
the improved way may be discharged into side ditches or gutters, 
and pass from those ditches into freer channels as soon as possible. 
No water should be alJowed to flow across the roadway, except 
through culverts, tile, stone or box drains, which should be pro-
vided for that pnrpose. Furthermore, the underlying earth or 
foundation should be effectively kept dry to a depth below the frost 
level, or at least three feal; below the crown of the road. This is 
termed the tmbdrminage. 
Surface Drainage.-"The wearing surface of a road must be in 
effect a roof; that is, the section in the middle should be the high-
est part and the traveled roadway should be made as impervious 
to water as possible, so that it will flow freely and quickly into the 
gutters or ditches alongside. The best shape for the cross section 
of a road has been found t.o be either a flat ellipse or one made up 
of two plane surfaces sloping uniformly from the middle to the 
sides and joined in the center by a small circular curve. Either of 
these sections may be used, provided it is not too flat in the middle 
for good drainage or too steep at the gutters for safety. The 
steepness of the slope from the center to the sides should depend 
upon the nature of the surface, being greater or less according to 
its roughness or smoothness. This slope ought to be greatest on 
earth roads, perhaps as much in some cases as one foot in 20 feet 
after the surface has been thoroughly rolled or compacted by traffic 
This varies from abollt one in 20 to one in 30 on a macadam road 
to one in 40 or one in 60 on the various classes of pavements, and 
for asphalt sometimes as low as one in 80. 
"Where the road is constructed on a grade or hill, the slope from 
the center to the sides should be slightly steeper than that on the 
level road. The best cross section for roads on grades is the one 
made up from two plane surfaces sloping uniformly from the cen-
ter to the sides. This is done so as to avoid the danger of over-
turning near the side ditches, which would necessarily be increased 
DRAINAGE OF R.OADS. 97 
if the ellipti<·al form were uS8d. The slope from ,the center to the 
sides must be steep enough to lead the water into the side ditches 
instead of a]]o\ving it to run down the middle of the road. Every 
wheel track on an inclined roadway becomes a channel for carrying 
down the water, and unless the curvature is sufficient, these tracks 
are quickly deepened into water courses, which cut into and some-
times destroy the best improved road. 
"On ground with good natural underdrainage, as on hillsides, 
surface ditches are sufficient to carry off surface water from rain 
or snow. In order to prevent washouts on steep slopes, however, 
it sometimes becomes necessary to construct water breaks; that is, 
broad, shalJow ditches so arranged as to catch the surface water and 
carry it each way into the side ditches. Unfortunately, some road 
builders have an idea that the only w~y to prevent hills, long and 
short, from washing, is to heap upon them a large number of those 
ditches known in different sections of the country as 'thank-you-
ma'am's', 'breaks', or 'hummocks', and the number they sometimes 
squeeze in upon a single hill is astonishing. Such ditches retard 
traffie to a certain extent, and often result in overturning vehicles; 
consequently they should never be used until all other means have 
failed to cause the water to flow into the side channels. They 
should never be allowed to cross the entire width of the road diag-
onally, but should be constru~ted in the shape of the letter V, with 
the point up hi1l. This arrangement permits teams following the 
middle of the road to cross them squarely, and thus avoid the dan-
ger of overturning. These ditches should not be deeper than is 
absolutely necessary to throw the water off the surface, and the part 
in the center should be the shallowest. 
"The size of side ditches should depend upon the charaeter of 
the soil and the amount of water they are expected to carry. If 
possible, they should be located three feet from the edge of the trav-
eled roadway, so that if the latter is 14 feet wide there will be 20 
feet of clear space between the ditches. 
"To make a. ditch with even flaring sides, so as to produce a neat 
job, it is good policy to use a rough gauge. The gauge is made 
of light strips of wood ahout three inches in width and one inch 
thick. The upright strip should be about four feet long, and the 
horizontal strip should be 18 inches in length, measured from the 
7-Geo1°lrf. 
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left side of the upright piece to the point of the gauge on the ex-
"h'eme right. The top of the horizontal strip should be one foot 
from the bottom point of the gauge. This gauge should be pro-
Fig. 9. Proper form of surface ditch, showing manner of construction. 
vided with a plumb and line, and by means of the upright strip is 
held vertical while the slope is made to correspond with the edges 
of the diagonal st.rip. 
"The bottom of the ditch may vary in width from 3 to 12 inches, 
or even more, as may be found necessary in order to carry the larg-
est amount of water which is expected to flow through it at anyone 
time. Sometimes the only ditches necessary to carry off the sur-
face water a·re those made by the use of the road machines or road 
graders. The blade of the machine may be set at any desired angle, 
and when drawn nlong by horses cuts into the surface and moves 
the earth from the sides toward the center, forming gutters along-
side and dist.ributing the earth uniformly over the traveled way. 
Such gutters are liable to become clogged by brush, woods and other 
debris, or dest,royed by passing wagons, and it is therefore better, 
when the space permits, to have the side ditches abO've referred to, 
even if the road he built with a rO'ad machine."* . 
Sub-Drainage.--It can not be too often repeated, that the sur-
face of any gravel or stone road should be in effect a roof; and 
that the section or foundation belO'w it should be kept by that sur-
face or cover in a perfectly dry state. It is also just as necessary 
that water should be prevented from entering the sub-st.rurture or 
.Farmers' Bulletin No. 95, pp. 14-17. 
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foundation from the side as that it should 00 kept from percolating 
through it from above. If water is allowed to enter and remain in 
the foundation during winter the whole roadway is liable to become 
broken up and destroyed by frost and traffic. The common side 
ditches collect and carry off the surface water only. Where the 
roads pass through I.ow, wet areas or .over certain kinds of clayey 
soil, sub-drainage therefore becomes necessary. On this subject 
Potter has written as fon.ows: 
"Many miles .of r.oad are on low, flat lands and .on springy S.oils, 
and th.ousands of miles .of prairie roads are, f.or many weeks in the 
year, lam .on a wet sub-soil. In all such cases, and, indeed, in 
every case where the nature .of the ground is not such as to insure 
quick drainage, the r.oad may be vastly benefited by under-drainage. 
An under-drain clears the S.oil .of surplus water, dries it, warms it, 
and makes impossible the formati.on of deep, heavy, frGzen crusts, 
which are fGund in every undrained road where the severe winter 
weather f.ollows the heavy fall rains. This frost causes nine-tenths 
.of the difficulties of travel in the time .of sudden .or l.ong continued 
thaws. 
"R.oads c.onstructed over wet undrained lands are always diffi-
cult to manage and expensive to maintain, and they are liable to 
be broken up in wet, weather .or after frosts. It will be much 
cheaper in the I.ong run to go to the expense of making the drain-
age of the subjacent soil and substructure as perfect as possible. 
There is scarcely a road in the United 8tates which can not be so 
impr.oved by surface or sub-drainage as to yield benefits to the farm-
ers a hundred times grea ter in value than the cost of the drains 
themselves. 
"Under-drains are not expensive. On the contrary, they are 
cheap and easily made, and if made in a substantial way and ac-
cording toO the rules of common sense a good under-drain will last 
for ages. Sub-drains should be carefully graded with a level at the 
bottom to a depth of about f.our feet, and should have a c.ontinuous 
fall throughout their entire length .of at least six inches f.or each 
100 feet in length. If drain tiles can not be had, large, flat st.ones 
may be carefully placed so as to form a clear, open passage at the 
bottom for the flow .of the water. The ditch should then be half 
filled with rough field st..ones, and on these a layer .of smaller stones 
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or gravel and a layer of sod, hay, gravel, cinders or straw, or, if 
none of these can be had, of soil. If field stones. or drain tile can 
not be procured, satisfactory results may be attained by the use of 
Fig. 10. Subdraln made 
of bundles of brush for 
conveying spring water 
under or alongside roads. 
Fig. 11. Subdrain made 
of field stone for convey-
ing spring water under 
or alongside of roads. 
Fig. 12. Sub drain made 
of bricks for conveying 
spring wlfter under or 
alongside of roads. 
logs and brush. If there be springs in the soil which might de-
stroy the stability of the road, they should, if possible, be tapped 
Fig. 13. Subdrain constructed 
with drain tile and stone. 
and the water carried under or along the side until it can be turned 
away into some side channel." 
Culverts.-The smaller waterways which every improved road 
must cross should be provided for by means of culverts, and great 
care should be taken to insure sufficient room for easy passage of 
the flood waters which are sure to prevail at some season of the 
year. These culverts are now easily, cheaply and durably con-
structed of concrete. The best quality of Portland cement and 
broken limestone should be used in their building. Under no cir-
cumstances s.hould water be impounded along the roadway in such 
a manner that a heavy rainfall will cause it to flow over the road. 
The effect of such overflow on a macadam road will quickly wash 
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away the cementing material and convert the surface into a mass of 
rubble, which is also apt to wash away. A close reckoning should, 
therefore, be made of the area drained by any culvert, and full 
allowance be made for free passage of the maximum precipitation. 
Cd) The Construction of Gravel Roads. 
In the building of either {,,'Tavel or stone roads, the bed or founda-
tion on which the hard material is to be placed, after being graded 
and provided with sufficient drainage outlets, should be rolled with 
either a steam roller or a heavy horse roller, in order to bring it 
to an even, compact state. The practice of rolling both the bed 
and the surface material has been practiced on few, if any, roads 
in Indiana .. and as a consequence, their durability has been greatly 
impaired. By rolling, the base of the road is made firm and solid, 
and the gravel or broken stone thus kept from working down into 
the bed. 
The gravel to be used in surfacing the road should be chosen with 
care as to its quality. 
Many of the so-called gravel roads are, in reality, constructed 
largely of sand. Good gravel rarely contains more than one-fourth 
part of sand or clay, and does not show a trace of slipping after 
freezing. Where the walls of the pit are so firm that they remain 
steep after exposure for. a winter, the material requires no other 
treatment except the removing of pebbles which are more than two 
inches in diameter. 
There are various methods of building gravel roads in Indiana, 
and as a consequence the roads vary much in quality and dura-
bility. In a large number of cases gravel is used, one-half or more 
of which would pass through a throo-eighths-inch screen. This 
mixture of sand and gravel is dumped irregularly into ruts, mud-
holes or gutter-like depressions on an imperfectly graded and 
drained foundation, and left for traffic to spread and consolidate. 
The contractor pockets the profit-which is larger-and the farm-
ers have on their hands for maintenance a road which is little bet-
ter than before. This is a common but very poor method of gravel 
road construction. 
Eldridge, in his "Good Roads for Farmers," gives the following 
directions for an up-to-date method by which an excellent and dur-
able road of gravel can be built : 
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"Gra,de ami[ Width of Grarvel Roads.--In c0'nstructing a grayel 
road the rQadbed sh0'uld first be br0'ught to the proper grade. An 
excavat.ion sh0'uld then be made to t.he depth of eight 0''1' ten inches, 
varying in width with the requirements of traffic. Far a farming 
community the width need n0't be greater than ten 0''1' twelve feet; 
f0'r a highway, fourteen feet. The surface 0'f the rQadbed sh0'uld 
preferably have a fall fr0'm the center to the sides the same as that 
to be given the finished road, and should, if possible, be tho'l'oughly 
rolled and consolidated until perfectly smo0'th and finn. 
"A layer, not thicker than f0'ur inches, 0'f good gravel sh0'uld 
then be spread evenly 0'ver the prepared r0'adbed. Such material 
is usually carried upon a r0'ad in wheelbarr0'ws or dump carts, and 
then spread in even layers with rakes, but the latest and best de-
vice for this purpose is a spreading cart. 
"Rolling the Road.-lf a r0'ller can not be had, the road is 
thrown open to traffic until it becomes fairly well c0'nsolidated; 
but it is impossible t0' .pr0'perly c0'nsolidate materials by the m0've-
ment of vehicles over the road, and if this means is pursued con-
stant watchfulness is necessary to prevent unequal wear and to keep 
the surface smooth and free from ruts. The work may be hastened 
and facilitated by the use of a horse roller 0'r light steam roner; and 
0'f course far better results can be accomplished by this means. If 
the gravel be too dry to consolidate easily it should be kept m0'ist by 
sprinkling. It sh0'uld not, h0'wever, be made too wet, as any ~arthy 
or clayey matter in the gravel is liable to be diss0'lved. 
"As soon as the first layer has been properly c0'nsolidated a sec-
ond, third, and, if necessary, fourth layer, each three Dr f0'ur inches 
in thickness, is spread on and treated in the same manner until the 
rQad is built up to the ,required thickness and cross secti0'n. The 
thickness in most cases need not be greater than 10 0''1' 12 inches, 
and the fall from the center t0' the sides 0'ught n0't t0' be greater than 
Qne foot in 20 feet, or less than one in 25 feet. 
"The last, or surface, layer should be rolled until the wheels of 
heavily loaded vehicles passing over it make n0' visible impression. 
If the top layer is deficient in binding material and will not pr0'P-
erly consolidate, a thin layer, n0't exceeding one inch in thickness, 
of sand or gravelly loam or clay sh0'uld be evenly spread on and 
slightly sprinkled, if in dry weather, before the rolling is begun. 
CONSTRUCTION OF GRAVEL ROADS. 103 
Hardpan or stone screenings are preferred for this purpose if they 
can be had. 
"The tendency of the material to spread under the roller and 
work toward the sides can be resisted by rolling that portion nearest 
the gutters first. To give the surface the required fGrm and to 
secure uniform density it is necessary at times to employ men with 
, rakes to fill any depressions which may form. 
"Ma.in.tenance.-In order to maintain a gravel road in good con-
dition, it is well to keep' piles of gravel aloogside at frequent inter-
vals, so that the person who repairs the roa~ can ge,t the material 
without going too far for it. As soon as ruts or holes appear on 
the surface some of this good, fresh material should be added and 
tamped into position or kept raked smooth until properly consoli-
dated. 
"If the surface needs replenishing or rounding up, as is fre-
quently the case with Ilew· roads after, considerable wear, the ma-
terial should be applied in sections or patches, raked and rolled 
until hard and smooth. 
"Care must be taken that the water from the highe;r places does 
not drain on to or run across the road. The side ditches, culverts 
and drains should be kept open and free from debris." 
Gravel roads, in general, take more time to come into good condi-
tion than stone roads. Rarely do. they show at their best until 
nfter they have been in use for several years, meanwhile being sub-
ject to frequent repairs. If a good gravel be used on a carefully 
graded and drained subway, a country road may be built which, 
while it will not last as long as 'a properly constructed stone road, 
will cost much less originally or for annual maintenance. A num-
ber of the gravel roads in the central and northern counties of In-
diana have been in use 20 or more years and are today in excellent 
C'oodition. On the other hand, broken stone will be found prefer-
• able on the main highways where there is a constant and heavy 
traffic, or in districts where the supply of gravel is limited or poor 
in quality. 
(e) 'The Construction of Macadam Stone Roads. 
In those localities of the State where limestone of good quality 
is readily obtained, it has been found well adapted as a material 
for surfacing the country roads and highways. All things con-
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sidered, first cost, maintenance and efficiency, it has proven and 
will prove t.he best and cheapest material for the purpose. Among 
its advantages are ease of application, a hard, smooth surface which 
is impervicus to water, and ease of repair when properly made. It 
has the disadvantage of becoming dusty in dry, and somewhat mudc 
dy in wet weather, but these are not serious faults .. 
Fig. 14. Cross sectiol) of macadam road showing a compact foundation of 
earth supporting a solid and durable stone .surface. 
As we have noted, ther~ are three essent.ial factors in the build-
ing of a lasting road of eithe.r gravel or stone, viz.: (a) good 
foundation; (b) good drainage; (c) good material. A fourth,· ana 
equally essential, especially in stone roads, is that of the pro'[l€r 
preparation and placing of tne material on the roadbed. Under the 
old method of preparing macadam material with a hammer, by 
hand, the cost of breaking t.he stone was the heaviest expense in 
building the road. In the modern system by usc of the jaw-
crusher, operated hy steam power, stone may be prepared at a cost 
of 30 to 40 cents per cubic yard, as against 75 cents to $1.50 by the 
hammer. "\Vhere the township or county owns the crusher, the 
total cost of quarrying and breaking the stone need not exceed 60 
cent.s per yard. 
As noted in a preceding section,* any stone employed for sur-
facing roads should be both hard" and tough, and should possess 
bot.h cementing and recementing qualities. Many of the limestones 
described under the subsequent. sections possess t.hese qualities in 
sufficient degree and are being or wi1l be used on many hundreds 
of miles of roads in the State. 
The method of preparing the broken stone has been well treated 
by Potter; and its application according to the most approved 
methods, by Eldridge, hence I quote in full from these writers con-
cerning these methods as follows: 
"Handbreaking of Btone.-It is a simple task to break stone for 
macadam roadways, and by the aid of modern inventions it can be 
done cheaply and quickly. Handbroken stone is fairly out. of date 
'See p. 57. 
• 
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and is rarely used in America where any considerahle amount of 
work is to' he undertaken. Stone may be broken by hand at differ-
ent points along the road&ide where repairs are needed from time 
to time, but the extra cost of production by this method forbids its 
being carried on where extended work is undertaken. Hand-
broken stone is, generally more uniform in size, more nearly cubical 
in shape, and has sharper angles than that broken by machinery, 
but the lat,ter, when properly assorted or screened, has been found 
to meet every requirement. 
"Stone Crushers.-A good crusher driven by eight horse-power 
will turn out from 40 to 80 cubic yards of two-inch stone per day 
of ten hours, and will cost from $400 upward, according to quality. 
"Crushers are made either stationary, semi-stationary or port-
able, according to the needs of the purchaser, and for country road 
work it is sometimes very desirable to have a port.able crusher to 
facilitate its easy tran~fer from one part of the town to another. 
The same portable engine that is used in threshing, sawing wood 
and other cperatjons, requiring the use of steam power, may be used 
in running a stone cr11sher, but it is best to remembe,r that a crusher 
will do its best and most economical work when run by a machine 
having a horse-power somewhat in excess of the power actually :re-
quired. 
"Screening the Stonc.-As the stone comes from the breaker the 
pieces wlll be found to sho,v a considerable variety in size, and by 
many practical roadmakers it is regarded as best that these sizes 
should be assorted and separated, since each has its particular use. 
To do this work by hand would be troublesome and expensive, and 
screens are generally employed for that purpose. Screens are not 
absolutely necessary, and many roadmakers do not use them; but 
they insure uniformity in size of pieces, and uniformity means in 
many caSoet:! superior wear, smoothness and economy. Most of the 
screens in common use today are of the rotary kind. In operating, 
they are generally so arranged that the product of the: crusher falls 
directly into the rotary screen, which revolves on an inclined axis 
and empties the separate pieces into small bins be~ow the crusher. 
A better form for many purposes includes a larger and more: elab-
orate outfit, in which the stone is carried by an elevator to the 
screen and by the screen emptied into separate bins, according to. 
the respective sizes. From the bins it is easily loaded into wagons 
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or spreading carts and hauled to any desired point along the line 
of the road. 
"The size w which the stone should be broken depends upon the 
quality of the stone, the amonnt of traffic w which the road will be 
subjected, and to some extent upon the manner in which the stone 
is put in place. If a hard, tough stone is empioyed it may be 
broken into rough cubes or pieces of about one and a half inches in 
largest face dimensions, and when broken to such a size the product 
of the crusher may generally be used to good advantage without the 
trouble of screening, since dust 'tailings' and fine stuff do not ac-
cumulate in large quantities in the breaking of the tougher stone. 
"If only moderate, traffic is to be provided for, the harder lime-
stones may be broken so the pieces will pass through a two-inch . 
ring, though sizes running from two and a quarter to two and a 
half inches will insure a more durable roadway, and if a steam 
roller is used in compacting the metal it will be brought w, a smooth 
surface without much trouble. As a rule; it may be said that to 
adhere closely to a size running from two and a quarter to two and 
a half inches in largest face dimensions, and to use care in exclud-
ing too large a proportion of small stuff as well as all pieces of ex-
cessive size will insure a sa,tisfactory and durable macadam road.* 
"Application of the Material.-The evils from improper con-
struction of stone roads are even greater than those resulting from 
the use of improper material. Macadam never intended that a 
heterogeneous conglomeration of stones and mud should be called a 
macadam road. The mistake is often made of depositing broken 
. I 
Fig. 15. Cross section of macadam road shOwing result 
of placing stone on loose or wet earth foundation. 
stone on an old road without first preparing a suitable foundation. 
The result, in most cases, is that the dirt and mud prevent the 
*Potter, "The Road and the Roadside," pp. 83-94. 
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stone from packing, and by the action of traffic ooze to the surface, 
while the stones sink deeper and deeper, leaving the r()ad as bad as 
before. . 
"An()ther great mistake is often made of spreading large and 
small stones over a well graded and well drained foundation and 
leaving them thus for traffic to. consolidate. The surface of a r()ad 
left in this manner is often kept in constant turmoil by the larger 
stones, which work themselves to the surface and are knocked 
Fig. 16. Bad condition of road resulting from attempt at macadam construction with 
large and small broken stone. Large stones have worked out to the surface. 
hither and thither by the wheels of the vehicles and the feet Oof ani-
mals. These plans of construction can not be too severely con-
demned. 
"The roadbed sh()uld be first. graded, then carefully surface-
drained. The earth should then be excavated to the depth to which 
the material is tOo be spread on, and the foundation prOoperly shaped 
and sloped each way from the center so as tOo discharge any water 
which may p€rcolate t.hrough. This curvat.ure shOould conform to 
t.he curvature ()f the finished road. A shouldering of firm earth 
Oor gravel should he left Oor made on each side to. h()ld the material 
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in place, and should extend to the gutters at the same curvature as 
the finished road. The foundatiori should then be rolled until hard 
and smooth."* 
"Upon this bed spread a layer of three or four inches of broken 
stone, which stone should be free from any earthy mixture. This 
layer shou~d be thoroughly rolled until compact and firm. Stone 
may be hauled from the stone crusher bins or from the stone piles 
in ordinary wheelbarrows or farm wagons, and should be dis-
tributed broadcast. over the surface with shovels, and all inequali-
ties leveled up by the use of rakes. If this method of spreading is 
employed, grade stakes should be used so as to insure uniformity 
Fig. 17. Spreading cart for distributing macadam material; 
of thickness. After the stakes are driven the height of the layer is 
marked on their sides, and a piece of stout cord is stretched from 
stake to stake, showing the exact height to which the laye,r should be 
spread. Spreading carts are in use in some places which not only 
place the stone where it is needed without the, use of shovels, but 
spread it on in layers of any desired thickness. 
*In some of the counties of northwestern Indiana where there is a thick sur-
face bed of sand, some hardening of the surface will be found necessary, else th,~ 
roller or the traffic w!1l churn the sand and uroken stone together until halt of tilt' 
stone will be lost. In these counties it may he found profitable to adopt the method 
used by the Massachusetts Highway Commission of placing che('secloth on the sand 
after the road is shaped to receive the broken stone. This eJl'ectively prevents tllP 
sand and stone from mingling during the process of rolling or compacting the latte). 
The Commission mentioned paid three cents per square J'ard for the cheesecloth. 
This for a roadway 15 feet in width amounted to about $750 per mile; uut even tili:; 
was less than any other eJl'ective method of attaining the ohject sought, and w,,,, 
less than one-third that due to the loss of the brokeu stolle which would occur if 
it were allowed to come directly in contact with tile sand. For further particul"" 
see Shaler, "American Highways," p. 155. 
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"If the stones have ooen separated into two or three different 
sizes the largest size should compose the bo.ttom layer, the next size 
the second layer, etc. The surface of each course or layer should 
be thoroughly and repeatedly rolled and sprinkled until it becomes 
firm, compaet. and smooth. The first layer, however, should not 
be sprinkled, as the water is liable to, soften the foundation. The 
rolling ought to be first done along the side lines, gradually working 
towards the cente:I" as the j.ob is being completed. ·In r.olling the 
last course it is well t..o begin by rolling first the sh.oulderings .or the 
side r.oads if such exist. 
"A coat of three-quarter-inch stone and screenings, of sufficient 
thickness to make a smooth and uniform surface, shoUld compose 
the last course, and, like the other layers, should be r.olled until per-
fectly firm and smooth. As a final test of perfection, a small stone 
placed on the surface will be crushed before being driven into the 
mat.erial. 
"If none of the stones used be larger than will pass, through a 
two-inch ring they can be spread on in layers as, above described 
without separating them by screens. Water and binding material 
-stone screenings or good packing gravel-can be added if found 
necessary for proper consolidation. "Earth or clay sh.ould never be 
used for a binding materifll. Enough water should be sprinkled on 
to wash in and fill all voids between the broken stones with bind-
ing material, and to. leave such material damp en.ough to. insure its 
setting or compacting. 
"Rollers.-If a road is built of tough, hard stone, and if the 
binding material has the same characteristics, a steam roller is 
essential for speedy results. A horse roller may be used to good 
advantage jf the softer varieties of stone are employed. For gen-
Fig. 18. First course of stone on a macadam road 
as it appears when spread ready for rolling. 
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Fig. 19. First course of stone on a macadam road when 
partially rolled, showing how the roller packs it. 
Fig. 20. Stone on a macadam road firmly wedged and packed together. Small 
stones, gravel, dirt or sand, if mixed with the stone or spread on the surface 
before rolling, prevent its being thoroughly wedged and packed . 
. eral purposes, a roller weighing from eight to twelve tons is su~­
cient in size. Heavier weights are. difficult to handle upon unim-
proved sur£aces."~· 
(f) The Oonst7'nction, of Telford Stone Roads. 
As already noted, the most important difference between Mac-
adam and Telford roads relates to the propriety o.r necessity of a 
paved fo.undation beneath the crust of broken stone. Telford advo-
cated this principle, while Macadam strongly denied its advantages. 
No properly constructed Telford ro.ads have ooen built in In-
diana. In several of the southern oounties roads have been built 
by making the bottom oourse, five 0.1' six inches in thickness, of large 
pieces of stone and the upper portio.n of either gravel o.r smaller 
fragments of crushed sto.ne. In no instance were the stones com-
prising the bottom layer pro.perly laid, and in a number of cases 
they were of inferio.r material, such as sandstone or soft limestone. 
As a consequence the larger pieces have, in many places, worked up 
to the top and have made the road very rough and inferio.r in every 
way to macadam roads of the same region. 
In general it may 00 stated tha~ the mo.re costly TeHord method 
·"Good Roads for Farmers," Far. Bull. No. 95 pp. 38-41. Figs. 9 to 21, inclusive, 
are rellroduced from the same bulletin. 
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of construction should not be used except where the roa,d passes 
through a low, wet region, difficult to drain by under-ditches. In 
a number of the northern counties of Indiana where the roadbed 
passes over the sites of old lakes or swamps, the Telford system 
will be found preferable. In many such places solid and reliable 
roadbeds can only be secured by the use of this system. 
In making a Telford road the surface for the foundation is pre-
pared in the same manner as for a macadam road. A layer of 
broken stone is then placRd on the roadbed from five, to eight inches 
in depth, depending upon the thickness to be given the finished 
road. As a rule this foundation should form about two-thirds of 
the total thickness of the material. The stone used for the first 
layer ·may vary in thickness from two to four inches and in length 
Fig. 21. Transverse section of telford road with macadam surface. 
from eight to 12 inches. The thickness of the upper edges of the 
stones should not exceed four inches. They should be set by kamd 
on their broadest edges lengthwise a.cross the road, breaking joints 
as much as possible. All projecting points should then be broken 
off, the interstices or cracks filled with stone chips, and the whole 
structure wedged and consolidated into a. solid and complete pave-
ment. Upon this pavement layers of broken stones are spread and 
treated in the same way as for a macadam road. 
(g) The M wintenarnce of Improved Roads. 
All roads, whether of dirt, gravel or stone, require constant at-
tention if they are to remain in good condition. The effects of 
travel or weather on the best of them fire soon to be poticed. 
The method, so common in Indiana, of not improving a road 
until it is in bad condition, is a very harmful one; for not only do 
the travelers have to put up with a poor road during the time of its 
bad condition, but the ultimate cost of repairs is much greater. 
In France, where some of the best stone roads of the world occur, 
men are kept constantly at work making repairs as soon as needed. 
To each of these men, known as cantonn.iers, a section of a road is 
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assigned, to which he gives his entire time. He is expected tD 
break and apply the stone needed, to attend to the ditches and 
drains, and to keep the sides of the road free from weeds and rub-
bish. Each man provides his Dwn tDols, and six or eight Df them 
are under the charge Df a chief, whO' has a shDrter section of the 
road to look after, in order that he may give some time to' the over-
seeing and directing of the subordinates. It. is the same system 
that we see employed upon every railroad in the United States, 
where section hands are constantly at work, not only making re-
pairs where there is a break, but ever strengthening the weaker 
spots to prevent the breaks. A section gang to each six or eight 
miles of railway is one of the nrst accessories or requirements of 
the newest and best railroads, as well as those of second and third 
class. Country roads and highways were in existence centuries 
before railways were dreamed of, and are of far greater importance 
to any farming community than are the latter. It would seem that 
the farmers would learn a lesson from thel work of the section 
gangs, and apply the same principles Df maintenance to the high-
ways which they travel every day. 
"A stitch in time saves nine" is a proverb which is especially 
adapted to the maintenance of roads. As SDon as a depression or 
hollow appears in the road surface and is noticeable by the presence 
of a pool of water after a rain, the mud should be scraped from the 
hole and the latter refilled with broken st{)ne or gravel, as the case 
may be, and then thorDughly tamped or rolled to form a surface 
uniform with the remainder of the roadway. If such depressions 
are allowed to go unrepaired, the collected water SODn soaks into the 
road and softens the surface, sO' that each passing vehicle digs deep-
er and wider the rut. The bonds between the fragments of stone 
or gravel are loosened and they are easily displaced by the horses' 
hoofs. Once begun and neglected, this unraveling process goes on 
at a rapidly increfising rate. What in the beginning was a small 
depression, easily repaired with a few shovelfuls of stone, quickly 
develops into a large sized hole, requiring many times the material 
and labor to repair. 
Oftentimes such a hole is £lled up with large pieces of stone 01' 
gravel and left untamped. In most cases it would be better to 
dump such material into the side ditch than into the hole, since 
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such stones do not wear uniformly with the rest of the material, 
but produce lumps and ridges, and usually result in making two 
holes inste,ad of :filling one. Indeed, the result of any mending of 
a stone or gravel road depends largely on the skill of the workman 
making the repair so that the surface of the new portion may be 
exactly in its proper level. If higher or lower, the repair will be 
only temporary, since a pit will form in the old position if it be too 
low, or other pits will be formed alongside of it if the surface be 
left too high. 
"Where the ma terial of the road surface is very hard and dur-
able, a well constructed mad may wear quite evenly and require 
hardly any attention, beyond ordinary small repairs, until worn 
out. It is now usually considered the best practice to leave such a 
road to itself until it wears very tbin, and then renew it by an en-
tirely new layer of broken stone placed in the wOorn surface and 
without in any way disturbing that surface. 
"If a thin layer only of material is to' be added at one time, in 
order that it may unite firmly with the upper layers of the road, 
it is usually necessary to break the bond of the surface material be-
fore placing the new layer, either by picking it up by hand or by a 
steam roller with shOort spikes in its surface, if such a machine is at 
hand. Care should be taken in doing this, however, that only the 
surface layer be loosened, and that the solidity of the body of the 
roo.d be not disturbed, as might be the case if the spikes are too 
long." 
By the first of November of any year all improved roads built 
and thrown open to traffic prior to September first of that year, 
which have nO't been properly rolled or compacted, will be found to 
have three gullies or furrows along their surface, with two ridges 
intervening, and also with an additional ridge on each side. Two 
of the furrows are caused by the wheels of the vehicles and the 
hoofs of teams, While the thirrl and more shallow one has been worn 
by the tra vel of horses hitched to single buggies. In these furrows 
the rainfall and melting snow of the comil}g winter and spring is 
sure to accumulate and weaken the surface covering. All new 
roads should be carefully gone over during November or December 
and the ridges leveled and the furrows fined, either-by hand rakes 
or by passing some form of scraper with converging flanges over the 
8-Geology. 
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road, so that the materials of the ridges may be drawn back into the 
furrows from which they have been cast out by traffic. A simple 
and tolerably effective instrument for this purpose may be made by 
taking a large, heavy wagon tire and loading it with a bar of iron 
or other weight strapped across the middle. This, when dragged 
by a horse along the roadway, will level the surface. If a heavy 
roller could then be passed over the road several times it will be in 
fair condition for the first winter, which is the WO'l'st one, from a 
wear-out standpoint, which it usually has to undergo. 
Wide tires should be used on all heavy vehicles which traverse 
imp'l'oved roads. A four or five-inch gravel or stone road will last 
longer without repair when wide 'tires are used than an eight or 
ien-inoh road of the same material where the heavy traffic is mainly 
by narrow-tired wagons. Wide tires not only prevent the cutting 
of 'l'oads into narrow ruts, but they are of advantage in compacting 
the surface. It has also been proven by careful tests that much 
heavier loads can be hauled by the same team or power on wide-
tired wagons than on narrow-tired ones. These tests were made at 
the Missouri Agricultural Experiment Station, the reports showing 
that: 
(1) "A large number of tests on meadows, pastures, stubble 
land, corn ground, and plowed ground in every condition, from dry, 
hard and firm to very wet a:Ild soft, show, withont a single excep-
tion, a large difference in draft in favor of the broad tires. This 
difference ranged from 17 to 120 per cent. 
(2) "Grave] road. In all conditions of the gravel road, except 
wet and sloppy on top, the draft on the broad-tired wagon was very 
much less than that of the narrow-tired wagon. Averaging the six 
trials, a load of 2,482 pounds could be hauled on the broad tires 
with the same draft required for a load of 2,000 pounds on the nar-
row tires." . 
All gutters, side ditches and other surface drains along improved 
roads should be kept open, by going over them at least once a year 
and removing the earth and other rubbish which has accumulated. 
More dam~o-e is done to roads by water which flows from filled up 
or imperfectly constructed ditches on to the roadway than by any 
other source. . In several counties of southern Indiana where there 
were "cloud bursts" or excessive rainfalls in the summer of 1905, 
damage to the amount of thousands of dollars was done the roads by 
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water running down their center in great streams, simply because 
the'side ditches had been neglected and were so filled up that they 
were useless. No weeds should be allowed to grow in these ditches, 
as their presence stops or retards the silt and mud being carried 
down, and their decay also adds to the rubbish which collects. 
Finally, it may be said that repairs on the roads should be main-
ly dqne in the spring after the alternate freezing and thawing 
period has ended, for it is then that the weak spots are most easily 
found; but the great mistake of letting all repairs go till that time 
should not be made. The principal need of the improved road is 
daily care, and "the sooner we do away with the system of 'working 
out' our road taxes, and pay such taxes in money, the sooner will it 
be possible to build improved roads and to hire experts to keep 
them constantly in good repair. Roads could then secure attention 
when such at.tention is most needed. If they are repaired only 
annually or semi-annually the~ are seldom in good condition, but 
when they are given daily or weekly care they are most always in 
good condition, and, moreover, the second method costs far less 
than the first. A portion of all levy tax money raised for road 
purposes should be used in buying improved road machinery, and 
in constructing each year a few miles of improved stone or gravel 
roads." 
(h) The C osi of J mproved Roads. 
The initial cost of an improved road depends upon the cost of 
material, labor, machinery, the width and depth to which the sur-
face material is to be spread on, and the method of construction. 
All of these are variable factors-so much so that it is impossible 
to name the exact amount which a mile of a certain kind of road 
in any county will cost, unless the specifications are at hand. 
From the statistics gathered from the different counties we find 
that the average mile of gravel road· in the State heretofore con-
structed has cost ~1,403 and the average mile of stone road $2,221. 
That these figures are too high, taking into consideration the qual-
ity of the roads put off on the people, no one will deny who has 
traveled over the roads of different parts of the State. In cer-
tain counties, as high as $4,000 per mile has been paid for gravel 
roads within the past five year",; while many stone roads have 
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been let at $3,000· or more per mile. The average road con-
tractor is not in business for his health, and where the county 
commissioners and count.y engineer are limited in knowledge as 
to road improvement or where they can be manipulated in any 
manner by the contractor, the public is apt to pay dearly for an 
inferior grade of improved road. 
Where the surface material does not have to 00 hauled over four 
miles, the best of gravel roads should be built in Indiana for 
$1,500 per mile, and the best of limestone macadam roads for 
$2,000. Where the material has to 00 shipped in by rail from a 
distant source the additional cost should not exceed $200 per mile. 
These figures are in excess of those. given by Prof. Latta in 1898, 
from data gathered from numerous farmers, as he estimated * 
that the average cost of converting the common public roads into 
improved highways would be $1,146 per mile. This cost was 
based largely upon estimates furnished for gravel roads, and prin-
cipally in the northern part of the State where gravel is more 
plentiful than in the south. The price of labor and machinery is 
also higher now than then. 
The prices paid for road improvement in certain other state:;: 
has "b€en given by Eldridge as follows: "First-class single track 
stone roads, 9 fee~ wide, have been built near Oanandaigua, N. 
Y., for $900 to $1,000 per mile. Many excellent gravel roads 
have been built in New Jersey for $1,000 to $1,300 per mile. 
The material of which they were constructed was placed on in two 
layers, each being raked and thoroughly rolled, and the whole mass 
consolidated to a thicknebs of eight inches. In the same, State 
macadam roads have been built for $2,000 to $5,000 per mile, 
varying in width from nine to 20 fee;t and in thickness of ma-
terial from four to 12 inches. Telford roads 14 feet wide and 10 
to 12 inches thick have been built in New Jersey for $4,000 to 
$6,000 per mile. Macadam roads have been built at Bridgeport 
and Fairfield, Conn., 18 to 20 feet wide, for $3,000 to $5,000 
per mile. A Telford road Hi feet wide and 12 inches thick was 
built at Fanwood, N. J., for $9,500 per mile. Macadam roads 
have been built in Rhode Tsland, Hi jo 20 feet' wide, for $4,000 
to $5,000 per mile. 
*See p. 82. 
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( i) The Construction of Vitrified Brick Roads. 
Within the past three years 58+ miles of the public roads of 
Ouyahoga Oounty, Ohio, have been." iIljlproved with vitrified brick 
as the surfacing material. :From ·statistics kindly furnished me 
by Mr. Wm. H. Evers, Oounty Surveyor, I learn that the total 
cost of these roads was $1,426,711, or an average of $24,500 per 
mile. These roads are all outside of the city of Oleveland, which 
is located in the county. The width of the paved portion is 14 
feet, the average cost of the vitrified block used being $16.00 per 
thousand, and the average distance of hauling from the railway 
spurs, three miles. The following cut of a cross section of one of 
the roads shows the main features of its construction: 
The roads were built under an Ohio law which provides that, 
in addition tc the levy regularly authorized for road and bridge 
purposes, the county commissioners may assess an additional levy 
of one-half mill on each dollar of valuation of taxable property in 
the county, to provide a fund for the permanent impmvement of 
state and county roads. From such fund 40 to 70 per cent. of the 
cost of such roads shall be paid, while not to exceed 60 per cent. 
shall be paid from the taxes raised by assessments against the 
land abutting the roads improved, such aosessments to be paid in 
ten equal installments. No road shall be improved until after a 
petition, signed by the owners of a majority of the front-footage 
of land abutting such road, shall have been made. 
The county commissioners of Ouyahoga Oounty form an assess-
ing board and have levied on the adjoining property of the various 
roads improved from 30 to 60 per cent. 0.£ the total cost of the 
same, according to benefit'>, paying the balance of the cO'st of the 
work out of the f,md provided by the half-mill tax which, in that 
county, approximates $90,000 per annum. The traction railway 
companies along the thoroughfares are required to brick-pave a 15-
foot strip for double tracks for a distance of four and a half miles. 
Mr. Evers, in a recent address, stated that "Ouyahoga Oounty 
will annually improve about ten miles of road, at an expense ap-
proximating $20,000 per mile. With this continual amount of 
work, in surfacing our highways, the cO'llnty will soon have every 
main thoroughfare paved, and will endeavor to construct the same 
to confoon to theoretical principles and the best practical experi-
Fig. 22. Proposed cross section State Road No.3, Parma and Royalton, April, 1905. Wm. H. Evers, C. E., County Engineer. 
CONSTRUCTION OF BRICK ROADS. 119 
ences, so that the people of the Middle West can not only look to 
Ouyahoga Oounty as the brick-paving center, but will be able to 
point to our methods of building roads as giving the best, the most 
permanent and pt)pular improved highways."* 
.For standard specifications for the construction of brick pavements or brick 
roads see the 29th (1904) Annual Report of this Department. p. 541. 
SECTION V. 
THE GEOLOGIC DISTRIBUTION OF THE ROAD . 
. MATERIALS OF INDIANA. 
By W. S. BLATCHLEY. 
Compared with many other states, Indiana is rich in road build-
ing materials. While the northern two-thirds of the State is al-
most everywhere covered with a heavy mantle of drift which hideR 
the underlying rocks and renders them unattainable for macadam-
izing purposes, much of this till or drift material is gravel of excel-
lent quality which has long been more or less utilized for road 
improvement.. Along the Wabash River and larger strooms of 
this sect.ion of the St.ate t.here are also, in places, a number of ex-
posures of li~estone, either Niagara or Corniferous, which have 
furnished and wil1 continue to furnish large quantit.ies of excellent 
road metal. In this northern Indiana region only a few counties 
in the extreme nort.hwestern portion of t.he State are devoid of both 
gTavel and stone and have to import all of the materials used in 
the improvement. of their roads. These are Lake, Porter, Laporte 
and the greater parts of Starke, Pulaski and Jasper counties. 
In the southern half of the St.ate most of the counties contain 
outcrops of limestone or fluviatile deposits of gravel, suitable for 
road improvement. In the southwestern corner there are some 
half dozen counties, as Posey, Vanderburgh, vVarrick, Gibson, 
Pike and Dubois, which have hitherto imported most of their road 
material. Other than these, the present report will show that. each 
county of the St.ate contains either gravel or stone suitable in qual-
ity and sufficient. in quantity for the improvement of its roads. 
vVhen we t.ake into consideration that thousands of square miles 
in Illinois, Iowa, Missouri, Kansas and other st.ates to the west 
are utterly devoid of either stone or gravel, we can the more read-
ily understand that. Indiana is pa.rticularly well blessed with ma-
terials for the improvement of her highways. 
(120) 
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. GRAnJL DEPOSITS OF TIlE STATE. 
By far the ~ost widely distributed road material in the State is 
gravel. This occurs in greater or less quantity in every county of 
the drift covered area, and frequently along the streams of the 
driftlessarea. The greater part of this gravel is of glacial origin, 
i: e~, it was brought in and was depositedori or near the spot where 
jt now liesby a groot movjng mass. of ice called a glacier. 
, (a) Glaci(tl Grave~ Deposits. 
A careful study of the drift deposits of Indiana has proven 
that there were Several distinct glacial invasions of the State: The 
great ice sheet which was first,formed several times advanced, and 
as often; by an increase in the temperature of the region which it 
entered, melted and receded, ·its retreat or recession being each 
time as gradual as its advance had been. 
The nrst invasion of Indiana by one of these glacial lobes was 
from the elevated districts to the east and south of Hudson's Bay, 
It, in time, covered a greater area of the State than anyone of 
those which followed.- When this glacier had assumed its maxi-
mum size, its southern or front edge extended across the north-
western corner of Pennsylvania and central Ohio to a point a little 
southeast of Cincinnati, where it crossed the Ohio River into Ken-
tucky. Passing through· Campbell, Kenton, Boone, Henry and 
Oldham counties, of that State, on a line nearly parallel with the 
Ohio River and some five to eight miles south of that stream, it 
recrossed and entered Clark County, Indiana, a little above Louis-
ville, Kentucky. Turning abruptly northward, it passed through 
western Clark, northeastern Washingtou, central.Tackson and east-
ern Brown counties, a distance of about 50 miles. The course is 
then westward for about 30 miles, through northern Brown and 
northern Monroe counties. In northwestern Monroe County it 
makes an abrupt turn to the south and leads through western Mon-
roe, eastern Greene, western Martin and northwestern Dubois 
counties. From southwestern Dubois the course is south 0.£ west 
across Pike, Gibson and Posey counties to the extreme southwest-
ern corner 0.£ the State. 
Since this first or oldest glacier covered most 0.£ Illinois, the 
f/ 
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name "Illinoian" has been given to the drift material which it 
brought down. The terms "older glacier" ~d "older drift" are 
sometimes also used when referring to it and its deposits. It ap-
pears that the margin of this first ice sheet is exposed only in a 
few counties in Indiana, in the southwestern and southeastern por-
tions of the Slate, the remainder being covered by later deposits of 
drift. The thickness where this single sheet is eocposed to view 
averages scarcely more than 30 feet, or less than one-fourth the 
estimated average for the State. 
When the ice of this first glacial invasion melted' away, its drift, 
composed of a motley mas.~ of materials, exposed to the agencies 
of water, wind and frost, was left behind. What is known as the 
"First jnterglacial Interval" then e!lsued, during which a vegeta-
tion arose on the surface of the Illinoian drift and for a long 
period flourished and decayed, in the manner as does the vegeta-
tion of our present surface. As a result a black mold or soil was 
gradually formed, which is now concealed beneath deposits of silt 
called "loess" in southwestern Indiana, and beneath the drift of 
later glacial invasions in the northern part of the State. How 
long this "interval" lasted no one knows, but evidently hundreds 
of years, as shown by the thickness of the soil mentioned and by 
other evidence which the geologist can take into account. 
A "Second Glacial Epoch" or invasion then occurred, during 
which the ice brought down much thicker deposits of drift than 
in the first. Of it in Indian'a Prof. Ohamberlain has writ,ten in 
part as follows: "The border of the 'newer drift,' slightly ridged, 
may be traced diagonally across the northeastern part of Mont-
gomery Oounty, the center of Hendricks, the northeast corner of 
Morgan, the sOuthwest portion of Johnson, striking the basin of 
the East White River near Edinburg. On encountering this basin 
the newer drift border comes in association with the remarkable 
fluvial phenomena of 'Oollett's Glacial River.' This was one of 
the great avenues of discharge from the ice border, and has left 
its record in broad belts of gravel gathering into a great trunk 
stream. The edge of the newer drift sheet is interrupted and ob-
scured by these fluvial deposits, but it seems to have formed a lobe, 
reaching down the basin into Jennings Oounty, the glacial river 
lying on its western border. The eastern edge of the loop runs 
GRAVEL DEPOSITS OF INDIANA. 123 
north diagonally across Decatur County, the southeastern portion 
of Rush, the northwestern part of Fayette, and of Wayne, in the 
northern portion of which, and the southern part of Randolph, it 
recurves to the southeast to fOl'm the Great Miami Loop in Ohio."* 
The gravel deposits of the State form a very large percentage of 
the morainic material or till which was dropped where it now lies 
by the melting of one or more of these great ice sheets or glaciers 
which thus invaded Indiana. In the process of retreating, each of 
the several great glaciers deposited its load of gravel and other ma-
terial under different ~ondit.ions. These deposits, according to 
their form or :inanner of distribution, are known by different 
names, as till or drift sheet, moraines, eskars, drumlins, etc. 
Till or drift sheet is the name given to the great mass of com-
mingled coarse and fine materials which, when the ice melted, filled 
up the old valleyI'! and covered the plains to a varying depth with 
a broad sheet which yet occurs over all parts of the glaciated or old 
ice covered district, except where it has been eroded or swept away 
by streams. This till varies much in its composition, and in In-
diana averages about 130 feet in thickness. Over the greater part 
of its area bores, wells and other excavations made in it show its 
upper portion to be made up of layers of material arranged about 
as follows: soil, yellow clay, blue clay, gravel. Oftentimes a layer 
of sand of varying thickness intervenes ootween the blue clay and 
gravel. Again the gravel lies just beneath the soil or the upper-
most layer of clay. Thus the top of the gravel lies at various 
depths below the surface, and the bed of gravel varies greatly in 
thickness. 
Where this drift gravel has been exposed along streams or where 
it lies close enough to the surface that it can be easily reached by 
stripping, it often affords large deposits of excellent road material. 
It is in many places mixed with sufficient oxide of iron, carbonate 
of lime or other cementing matter to cause the pebbles to adhere 
and pack quickly when exposed to the pressure of traffic. . The 
pebbles composing it are largely (40 to 70 per cent. of them) 
rounded f~agm(\nts of igneous rocks, diorite, diahase, syenite, 
granite, etc., derived from outcrops and exposures in British Amer-
ica and northern Michigan, over which the glacier moved in its 
·"The Terminal Moraine of the Second Glacial Epoch," in Third Ann. Rep. 
U. S. Geol. SUI·V., 1883, 333. 
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journey southward. The remainder are mostly of limestone, de-
rived from the ledges of that sedimentary rock in Michigan and 
northern Indiana. In many places there is too large a proportion 
of clay or sand mixed with the gravel to allow of its use as a road 
material unless it be screened. 
Moraines consist of large, irregular masses of debris shoved for-
ward by the glacier or melted out of it along its front. They are 
usually in the form of ridges, and mark tlle lines where the edges 
of the glaciers rested for some time and allowed the material car-
ried by it to be dropped in quantity. These moraines contain 
usually much less clay and sand, and a larger proportion of gravel 
and boulders than the sheet-like deposits of till above mentioned; 
During one of the later glacial invasions of the State, the front of 
the ice sheet, instead of being straight, was divided into a series of 
large lobes, to which distinguishing names have been given by 
glacial geologists. At the junction of these lobes great interlobate 
moraines were formed. "One of these, occupying the' line between 
the Saginaw and Erie-MRumee lohes, leads from the northeastern 
corner of Indiana southwestward to Cass County. These inter-
lobate moraina<; arc· generally more prominent than those formed 
at the ends of the lobes. The one just referred to. has a few 
knolls which rise nearly 200 feet above the neighboring basins, 
though the oscillations in level between knolls and basins are gen-
erally less than 50 feet. One of the most prominent moraines 
formed at the end of an ice lobe is the Valparaiso, situated north 
of the Kankakee Basin, in northwestern'Indiana, and so called 
from the city of Valparaiso, located on it. It was formed by the 
Lake Michigan glacier at a time'when that glacier extend~d but 
little beyond the limit of the shore of Lake Michigan. Another 
prominent moraine, known as the Maxinkuckee, leads southward 
from Michigan past South Bend to I,ake Maxinkuckee, and thence 
eastward to join the great interlobate moraine formed between the 
Saginaw and Erie lobes. It was formed, by the Saginaw ice lobe 
at the time it first became clearly differentiated from the Erie 
lobe."* 
These large interlobate moraines are the sources, either primarily 
or secondarily through the action of streams, of much of the gravel 
*Leverett.-Water Supply and Irrigation' Papers'; U. S. Geol. Surv. No. 2l. 
1899, p. 11. 
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suitable for road materials in the counties of the northern third 
of the State. More commonly, in the o-ther drift covered counties, 
the moraines are in the form of slight ridges which may be cov-
ered with soil but show here and there projecting boulders. In 
general it may be said that such moraines afford better sites for 
gravel pits from which road materials are to be obtained than the 
till, since, as above mentioned, they are usually much freer from 
sand and clay. 
Eska.rs are narrow, elongated ridges of rudely stratified coarse 
and fine gravel, sand and water-worn stones, which almost always 
extend in the direction of the ice movement. They occur usually 
over lands lower than the moraines, and are supposed to have been 
formed in the caves or waterways beneath the ice, through which 
the ancient subglacial streams found their way. They were doubt-
less formed in part, also, by the gushing streams from the ends of 
rapidly melting glaciers. They often occur in connection with 
moraines and contain large and useful deposits of gravel, and also 
large numbers of boulders, which might be crushed and used for 
road material. ~Examples of eskars will be noted by several of the 
assistants in the subsequent papers descriptive of the local deposits 
in the different counties. 
Drumlins are commonly more or less oblong, smooth featured 
hills, having their longer diameter in the direction of the move-
ment of the glacier. They were probably formed under the ice 
sheet, and not far from its melting margin. They often contain a 
nudeal or central mass of stratified gravel and sand, but are less 
liable than eskars to afford good road material. But few of them 
occur in the glaciated portion of this State. 
In searching for gravel in the various glacial deposits above men-
tioned one can not put much dependence in the character of the 
soil. The presence of any distinct uprise or ridge in the surface 
affords some reason to expect that a deposit of gravel lies beneath. 
By following along streams one can often find where they have 
cut through the overlying soil, clay or sand and exposed the gravel. 
Groundhogs or other burrowing animals often throw out sufficient 
gravel to denote its presence. The best method of exploration is 
by means of a steel rod or drill, which can be forced through gravel 
but not through clay. The ordinary post hole auger may be made 
to serve its purpose. Where 11sef111 material is found it may be 
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wQrked in Qpen pits, preferably by the use Qf the steam shovel; Qr 
if, as is the cast'· in some parts of the drift, the superficial coating 
is heavy, it may be necessary to resort to' the ordinary methods of 
the miner, but even in these cases we may expect, considering the 
needs of the country, that comparatively cheap road-building ma-
terials may be obtained. In general, however, it will probably be 
better to enter the deposit at the base of a slope at the level of a 
stream bed, so that water may be had for washing, if that process 
is to be used, and natural drainage obtained. 
(b) Fluvia.l Gravel Depo'8its. 
During the thousands of years which have elapsed since the 
glacial gravel was drQPped in Indiana by the melting ice, much of 
it has boon washed hither and thither by streams. In the valleys 
of these streams, both large and small, are now to be found SQme 
of the largest. and most available dep08its. SQme Qf these have 
been washed Qut, carried onward and redeposited perhaps a score 
of times. 
Each stream in the State is cont.inually changing its course. 
Those which issued frQm the foot Qf the melting ice frQnt were 
many of them much greater in size than thQse Qf the present day. 
They were in many places exceedingly swift and torrent.ial in their 
flow. Under the abundant supply Qf wa,ter, the width of the flood 
grQunds Qr valleys in many instances were miles in extent. Over 
these flooded areas much gravel and sand was carried, aSSQrted and 
deposited by the IlQwing water. As the stream gradually dimin-
ished in size it was often, by dams Qf ice Qr other obstructiQn, 
changed from side to' side of its former valley. Whenever a 
change was made it eroded some of the old gravel depQsits and car-
ried them down to new 1()(,.Altions. A close examination of any of 
the larger streams in the drift covered area of the State will, there-
fore, show: . (1) An old stream bed far deeper and broader than 
that occupied by the present stream. (2) That this deep and 
broad stream bed is filled up, often scores of feet in depth, by the 
old stream deposit. (3) Into this old deposit the shrunken stream 
Qf the present is again cutting its way, and annually changing to' 
some extent its course. This cutting into the old deposit produces 
bluffs and terraces on each side. 
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Figure 23 is an ideal section across a stream bed in the drift re-
gion of the State, in which b b is the old stream bed, scooped out 
by the moving glacier or by the high water which followed; the 
dotted line represents the highest level to which the old stream de-
posit accumulated, and the shaded portion that part of such deposit 
Fig. 23. Ideal section across a river-bed in drift region: b b b, old river-bed; 
R, the present river; t t, upper or older terraces; t' t', lower terraces. 
which still remains. The upper terraces t t are of course the old-
est, the lower ones being formed as the shrinking stream cut deeper 
and deeper. The present flood plain lies bet.ween f and f. It is 
in the terraces and flood plains of the present streams that much 
of the available gravel of many of the drift covered counties is to 
be found. Especially are the terraces along the Wabash, the 
Mississinewa and the upper course of the West Fork of White 
River rich in these deposits. 
Every stcroom in tile State has gravel bars along its flood plain 
and beneath the shallow water of its bed. In a number of places 
sand and gravel pumps are at work sucking up the materials and 
assorting them by screens. They are then utilized for building 
purposes, concrete and road materials. Several barges with pumps 
attached are at work in White River near Indianapolis. In gen-
eral everything which will not pass through a two-inch screen is 
cast aside. The materials which will not pass through a seven-
eighths-inch screen is termed gr(JJIJe,l and is used for concrete, roads, 
etc. That which passes through a seven-eighths-inch but nm 
through a three-eighths is called pebble, and is mainly used for 
roofing purposes. That which passes through a No.4, or three-
eighths-inch, screen is sand, used for plaster, concrete sidewalks, etc. 
Much of the stream gravel hitherto used on the roads of the 
State has been unscreened and was mixed with far too great a per-
centage of sand. In some places the gra.vel was too clean, i. e., 
did not contain enough oomenting material to cause it to pack suf-
ficiently on the roads. Due to the assorting power of water, the 
coarser gravel is always found in the upper end of the bars. 
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In some instances a stream has sO' changed its course that, in 
places, it now flows entirely to one side of its old bed and alongside 
a bluff of glacial gravel which has not been disturbed since it was 
dropped by the ice. These bluff exposures, where not too heavily 
covered, afford rich deposits of road material. From them the 
stream erodes great quantities of gravel during each freshet and 
bears it down to form new bars. 
( c) Gra1)els of Disintegration. 
In the unglaciated portion Qf southern Indiana the stream Qr 
"creek gravels," as they are there called, are mQstly derived from 
the oxidized and partly decayed country rock, and may be termed 
"gravels of disintegrat,ion." In at least two distinct geoJogical 
areas these creek gravels are much used' as road materials, and ex-
perience has proven that they pack easily and are durable under 
the traffic of the main country highways. 
Knobstone "Creek Gravels." 
One of these areas is that of the Knobstone. This formation 
comprises the surface or country rock Qf a strip Qf territory three 
to 38 miles in width, extending from the 9hio River sQuthwest o·f 
New Albany in a west of north direction to' a point a few miles 
south of Rensselaer, Jasper OQunty. Over much of the northern 
part, of this area the Knobstone is in most, places cQvered by a 
heavy mantle of glacial debris, its outcrops being exposed only 
along the stream valleys. Exposures of the Knobstone are known 
to oecur in the following counties: Harrison, Floyd, Olark, Wash-
ington' Scott, Jackson, I,awrence, Monroe, Brown, BarthoJomew, 
Johnson, Morgan, Owen, Putnam, Hendricks, Marion, BOQne, 
lVlontgomery, Olinton, Tippecanoe, Fountain, 'Varren, White, Ben-
ton and Jasper. In the first ten mentioned counties the Knobstone 
almost ever;vwhere comes to or very ne,ar the surface, as the cover 
of drift is either wanting or very thin. The rocks of the Knob-
sto11e prQper cQnsist Qf blue-gray shales, shaly sandstone, sandstone 
and rarely a little limestQne. They are everywhere too SQft and 
brit.tle to be utilized as road material. However, they contai11, 
and abundantly in places, numerous nodules or concretions of 
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siderite or iron carbonate, many of them of considerable Size. 
These are usually made up of concentric or successive layers, like 
those of an onion. As the soft shales weather away, especially in 
winter and spring, by the action of alternate freezing and thawing, 
these nodules are left exposed on the slopes. They are insoluble, 
but in time they break up or flake into small quadrangular pieces 
an inch or two sqnare on the broad surface, and a fraction of an 
inch in thickness. Sometimes the surface of the slope is so thickly 
covered. with these dark brown fragments of disintegrating nodules 
of iron that one can not see the top of the shale beneath. In time 
these are washed down into the numerous little swales or gullies 
which are everywhere to be found along the slopes of exposed shale, 
and f:~m these they -find their way down to the beds of the larger 
creeks and streams which drain the region. Mixed with these 
fragments of iron nodules are drift pebhles, the outwash of the 
glacial regions to the north, and also angular pieces of limestone 
from the formations bord.ering the KllJ)hstone. 
From tbis mixture of so-called "creek gravels" many miles of 
improved roads have been constructed in Clark, Floyd, Scott, 
\Vashington, Jackson and Brown counties. The carbonate of iron 
present acts as a cement to bind the other materials together. For 
this reason the gravel packs very quickly and compactly into a 
smooth and durable road. The surface of the road made from this 
gTavel is reddish brown in color. It does not refle<:t the sunlight 
on a hot snmmer day like the gray or whitish roads made of lime-
stone or drift gTavel, and is, therefore, more agreeable to travel. 
Throughout the Knohstone area south of Morgan County these 
ironstone gravels offer a cheap and seemingly durable material, 
sufficient in quantity to improve all the roads of the region. 
Creek Gravels oj the Harrudsbw·gh Group. 
Overlying the Knobstone formation and underlying the oolitic 
limestone to the west is the Harrodsburgh Group, which consists 
chiefly of limestones conta.ining many remains of crinoids. Inter-
mingled with the limestone layers are thin layers 0'£ shale and small 
quantities of flint. I~ the limestone, and less commonly in the 
shaly layers, quartz geodes occur, often in great numbers. These 
are often called "mnttonheads," and range in size from a pea up 
9-Geology. 
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to tWo. feet in diameter. They co.nsist of an o.uter erust of crystal-
line quartz or quartz and chalcedo.ny, which is lined o.r entirely 
filled with crystals. These crystals are most commonly quartz or 
calcite, 0.1' the two to.gether, frequently quartz lining the shell and 
the central space filled with calcite. Several o.ther minerals o.ften 
occur in smaller quantities. "These geo.des are supposed to occupy 
the center o.f sponges that existed in the seas when the Keokuk 
(Harrodsburgh) limestone was laid down. These sponges were 
hollowed ont by siliceous solutio.ns and then lined with crystals by 
depositio.n from the same 0.1' some other mineral solutio.n."* 
So abundant are these geodes that in places the gravel bars o.n 
the creeks of the Harrodsburgh area are largely composed <!f them 
or of their fragment'!. Mixed with them to form the remainder of 
the gravel are pieces of chert and small, more or less angular pieces 
of the partially decayed limestone; also many fragments of crinoids 
and other fossils of the limestone. The crust of fue geodes being 
very hard and the limestone furnishing a good cementing sub" 
stance, these gravel bars provide a road material which is duraMe 
and packs smoothly and compactly. A number of the country 
roads of eastern Lawrence County have been improved with this 
grave], and have proven durable nuder the traffic of the region. 
The gravel is abundant along the streams which drain the Harrods-
burgh area of the State, and is well worthy the attention of road 
contractors. 
The Mitchell limestone ,vhich overlies the Bedford oolitic stone 
to the west, in many places contains in its upper courses numerous 
flint nodules which, together with weathered fragments, of the 
limestone, are often washed down into the creek beds of the 
Mitchell area, where they form gravel bars. These have been 
drawn upon in some places, notably along Lost River and its tribu-
taries in north6astern Orange and northwestern \Vashington coun-
ties, to furnish road material. Some of the roads about Orleans 
constructed of this creek gravel are the equal of any gravel roads 
which have come to the writer's notice in the State. While the 
amount of the material is not large, it merits careful attention, as 
it packs readily, wears smooth and is seemingly above the average 
in durability. 
'Dana, Man. of Geol., 4th Ed., p. 97. 
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BOULDER DEPOSITS OF INDIANA. 
In many of the deeper drift covered countie.s of northern In-
diana boulders, or "niggerheads," are present in quantity suf-
ficient to be used. as road material. They are usually accompanied 
by gravel which, on account of its abundance and availability, has 
been used in preference to the boulders on such roads as have been 
improved. The bowlders are mostly of ignoous rooks, such as 
diorite, diabase, granite, g,neiss, syenite, etc. They are, therefore, 
better adapted for a road material than many of the limestones of 
southern Indiana. They are hard and tough, and when properly 
broken to small sizes and rolled thoroughly will cement and con-
solidate into a smooth, hard crust which is impervious to water, 
and the broken particles are so heavy that they are not readily 
blown or washed away. 
The boulders of Indiana are all of glacial origin and came from 
northern Michigan or British America, where such rocks are 
abundant in dikes or ledges. They range in size from a few 
ounces up to 20 or more tons. Along the moraines of some of the 
great glacial lobes which invaded northern Indiana they are so 
common that fences are built of them, and in cultivated fields they 
are gradually worked to the top in such numbers that they have to 
be removed each year. Especially is this true in portions of Steu-
ben, Lagrange, Elkhart, Kosciusko, Noble, Whitley, Marshall, Ful-
ton and Cass counties. The largest of these boulders can be easily 
broken by some explosive into sizes suitable to enter a crusher. 
As to the construction of macadam roads from such boulders, 
Mr. B. W. Potter has writteu as follows:* "In the construction 
of a macadam road in any given locality the question of economy 
generally compels us to use a material found near at hand, and 
where a local quarry does not exist field stone and stone gathered 
from the beds of rivers and small streams may often be made to 
serve every purpose. Many of the stones and boulders thus ob-
tained are of trap rock, and in general it may be said that all hard 
field and river stones, if broken to a proper size, will make fairly 
good and sometimes very excellent road metal. No elaborate test 
is required to determine the hardness of any given specimen. 
After a brief experience a judicious person with a light sledge halll-
·"The Road and the Roadside.." 1886, p. 72. 
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mer can, by striking the stones which offer themselves to use on the 
surface of the field and' in the walls, readily determine the state 
of the masses. If they ring sharply to the blow they may be 
judged suJnciently sound. If, however, they pulverize under the 
successive strokes, and when broken show evident traces of decay, 
as by iron stains penetrating the mass, they may be condemned as 
a source of supply. Eield and river stones offer an additional ad-
vantage in that they are quickly haBdled, are, generally of con-
venient size, and are morc readily broken either by hand or by 
machine than most varieties .of rock which are quarried in the 
usual way." 
LIMESTONF.S OF INDIANA WHICH MAY BE UTn~IzED FOR MACADAM 
PURPOSES. 
The sedimentary rocks which comprise the surface of Indiana 
are limestones, sandstones and shales. No igneous or metamorphic 
rocks occur in the State except in the form of boulders above men-
tioned. Of the three groups of sedimentary rocks the limestones 
are by far the more widely distributed. Those of at least eight 
geological formations are being or have been used for macadam 
purposes, though all are not well suited for road making. Each 
of the eight will in this connection be treated briefly as to its dis-
tribution, physical properties and general fitness for road material. 
( a,) The OrdovicirJm Limestones. 
The Ordovician limestones and their accompanying shales com-
prise the oldest rocks of Indiana, and come to the surface only. in 
its southeastern corner, where they comprise the surface of all or 
part of the following counties: Wayne, Union, Eayette, Franklin, 
Dearborn, Ripley, Ohio, Switzerland and J efIerson. They are 
also exposed along various streams in southern Decatur and e-astern 
Jennings counties in areas otherwise occupied by the Silurian. 
Along the OhiO' River they may be traced as far southwest as 
Charlestown Landing, in Clark County. While the drift covers all 
of this area, it is everywhere quite thin, and in the valleys and the 
beds of the streams the surface rocks are exposed. 
The limestones of the Ordovician area occur in beds ranging up 
to 40 or more feet in thickness. Each bed is made up of thin 
layers, usually not exceeding six inches and often less than three 
inches in. thickness. The layers are often dark blue in color and 
- - - ------------------
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very hard. Many show their organic origin by the presence of 
fossils. Some are distinctly crinoidal. Others consist chiefly of 
brachiopoda or bryozoa cemented together by a mass of calcareous 
sediment. 
These limestones have been separated by Foerste and other writ-
ers into several different groups, to each of which a distinct name 
has been given. The Bellevue bed of the Lorraine formation 
forms the surface in many parts of Dearborn, Ohio and Switzer-
land colUlties. . It has a thickness ranging between 20 and 25 feet, 
and is usually a coarse rubble limestone, but at some localities the 
lower part of the bed consists of dark, bluish gray, coarse grained, 
massive limestone, the middle of rubble limestone and the upper 
part chiefly of clay. The stone from it and allied beds has in re-
cent years "be€n used for the improvement of roads in the three 
counties above mentioned. Samples from near Dillsboro were 
. tested in the laboratory of the Office of Public Roads at Wash-
ington, D.O., the results of the test showing as follows: 
Results of Test of Ordovician Li1'/1.efftone from near Dill8OOm. Dearborn County. 
Indiana. * 
SpeCific gravity .. " " . . . . . . . . .. . 2.7 
Weight per cu. ft. ......... (lbs.) 168.4 
Water absorbed per cu. ft..Obs.) .78 
Per cent. of wear. . . . . . . . . . . . . . 4.8 
French coefficient of wear. 8.il 
Hardness.. .. .. . .. .. .. .. .. 9.8 
Toughness. . . . . . . . . . . . . . . .. 7 
Cementing value-Dry. . . . 67 
Wet .... 100 
(b) The N iaga.ra, Limestones. 
These limestones comprise the principal formation representing 
the Upper Silurian Period in Indiana. By Foerste and otherst 
this formation has been subdivided into five different horizons, 
which from east to west, or in ascending order, are as follows: 
Clinton limestone, Osgood clay and limestone, Laurel limestone, 
Waldron clay, Louisville limesto·ne. In the southern part of the 
Sta~ where the cover of drift is thin or wanting, these subdi-
visions can be easjly separnted one from another. In the northern 
part, where the exposures are few, their differentiat.ion is much 
more difficult.. In this connection, therefore, we will treat them 
under the one head, the Niagara, referring only casually to the 
more local names given by Foerste. 
'For standard of comparison seE' p. 79. 
28th Rep. of this Dept., p. 27 et 8Cq. 
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The Niagara limestone fO'rms the surface rO'cks over a wide area 
of the eastern and northern PO'rtiO'ns of the State and also over an 
irregular, narrowing strip 30 miles to' one in width, extending 
southward from Newcastle, Henry Oounty, thrO'ugh PO'rtions O'f 
Wayne, Rush, Fayette, Franklin, Decatur, Ripley, Jennings, JefI-
ersO'n and Olark counties to' the OhiO' River near J efIersO'nville. It 
is alsO' exposed along the valleys O'f a number of streams in eastern 
Shelby and BartholO'mew counties. Through this narrO'w southern 
strip the rock is clO'se to the surface, but in the larger area nO'rth of 
Newcastle it is nearly everywhere covered with doop drift. How-
ever, in the valley of the Whitewater and its tributaries in northern 
Wayne County, at Portland, Jay County, and along the Wabash 
River in the vicinity of BlufIton, Huntington, Wabash and Lo-
gansport it comes to' the surface, as alsO' in isolated areas near Del-
phi, Monon and Kentland. 
The Niagara limestO'ne ranges from nearly white thrO'ugh bufI . 
to' blue in color, and from a hard, sub crystalline stone to a soft, 
shaly one in structure. In Wayne, Fayette, Franklin, Rush, De-
catur, Jennings and Ripley cO'unties of its southern area, and in 
Wabash o~ its northern it is in places especially hard and compact, 
of even texture and color, and often occurs in thin, easily separated 
layers, usually frO'm three to 12 inches thick, which are largely 
quarried for flagging, curbing and similar uses. These form the 
so-called Laurel limestone of Foerste. Southward, in J efIerson 
County, the limestone deteriorates rapidly in quality. The rock is 
less pure, becomes softer, more argillaceous and does nO't form slabs 
of equally large dimensions. In Clark CO'unty the rock becomes 
still softer and more argillaceous. Its cO'lor changes to brown, and 
usually the rook does not withstand weathering. At some locali-
ties a few of the layers furnish a good building rock, while the 
greate'r part of the section is of inferiO'r quality. Chert frequently 
is present, especially in the middle part O'f the section, five O'r more 
feet above the base O'f the Laurel. HO'wever, at many localiti~s the 
layers which are free from chert are readily accessible and are quar-
ried with profit. 
The chemical compO'sition of the Niagara limestone varies great-
ly. In southern Indiana it usually contains only from six to' ten 
per cent. of magnesium carbonate, but the outcrops along the Wa-
bash River and in Adams, Jay and Randolph counties are a true 
Plate II. 
Northeast part of Wabash Dome; strata dipping northeast. 
Southwest part of Wabash Dome; strata dipping southwest. 
ILLUSTRATl'NG THE TILTED NATURE OF THE NIAGARA LIMESTONE AT WABASH, 
W AllABa: COl)NTY, 
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dolomite containing 40 per cent. or more of this compound. This 
is especially true of certain outcrops in the vicinity of Huntington, 
Wabash and Delphi, where the Niagara stone seems to have passed 
through an upheaval, the strata being tilted in various directi"ns, 
·sometimes, at an angle of 45 degrees or more. Near Delphi, Mo-
non and Kentland, Newton County, the Niagara comes to the sur-
face in isolated islands in which the layers show this same tilted 
condition. 
The following table shows the variability of the Indiana Ni-
agara limestone in chemical composition: 
.Analyses of Indiana l,iogara Limestone. 
SoURCE m' SAMPLE. Authority. 
.23 .59 
Consolidated Lime Company,Hunting-
ton. . .. .. .. ... . . . .. .. .. .. . . . .. ...... 5~.22 44.96 .11 99.11 R. E. Lyons. 
I 
Harley Bros. Quarry,Delphi,Carroli Co. 54.53 4.1.92 . 51 .19 .18 99.33 R. E. Lyon •. 
Greensburg Stone Company, St. Paul, 
Decatur Co.. .... .... ............ ... 74.02 10.35 6.20 5.90 .90 97.37 E. T. Cox. 
Scanlan's Quarry, Flat Hock Creek. 
Decatur Co ........................ ' 83.00 6.3 2.50 5.30 1.00 98.10 E. T. Cox. 
The Niagara limestone has been used more extensively for road 
material than any other limestone in the State. This is on account 
of its wide distribution rather than for any special fitness which 
it possesses. Numerous tests show it to rank below the Mitchell 
limestone in resistance to wear, though its cementing qualities are 
better. Large and permanent crushing plants which prepare the 
stone tor macadam use are in operation at a number of places 
throughout its are3.* 
At numerous places quarries have also been opened in the Ni-
agara for crushing with portable crushers for local use on the roads. 
Near Kentland, Newton County, one of these crushers has just 
been shut down after operating four years, during which time 
100,000 cubic yards of stone was crushed and used in building 62 
miles of macadamized roads in two townships of that county. 
*For a list of these ~ee taule at enil of section. 
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As is natural throughout such a wide area as that covered by the 
Niagara, there is much vElriation in the quality of the stone for 
macadam purposes. In some places the tests show the rock to be 
above the average for resistance to wear and in cementing value, 
while in others, notably at several points near the Ohio-~ndiana 
line in Adams, Jay and Randolph counties, the exposed stone is 
soft, friable and rather coarse grained, running below the average 
in the tests made. . 
The following are the results of tests of this stone from seven 
widely separated counties of its northern area, made in the Road 
Testing Laboratory at Washington, D. C. The ai/Jerage of 192 
samples of limestone t.ested for road purposes is also given for com-
parison. The results of the tests of the samples of Niagara sub--
mitted from Indiana, 31 in number, will be found on subsequent 
pages in connection with descriptions of the local deposits under 
the respective county headings. 
Re8U/t8 of Physical Tests of Niagara Lime8tone from Seven Different Localitie8 in 
Northern Indiana. 
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(c) The Devoniam. Limestones. 
The Devonian limestones represent in part the Devonian rocks 
of Indiana. By Kindle and others they have been divided into 
three. beds, which, in ascending order, are, the Jeffersonville Lime-
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stone, the Silver Creek Hydraulic TJimestone and the 8ellersburg 
Limestone. 
The northern part O'f the DevO'nian area of Indiana is heavily 
covered with glacial drift, and it is only in the southern part of 
the Sta:te that the exposures of the above limestone are sufficient 
in quantity to be used extensively as road material. The principal 
exposures are in Shelby, Bartholomew, Jennings, Jackson, Scott, 
Jefferson and Clark cO'unties, where for the most part the glacial 
drift is thin or absent, and where the area is more deeply dissected 
by the streams flowing into the OhiO' River. -As Qne goes nQrth-
ward frO'm that river the valleys become shallQwer and the glacial 
drift depO'sit heavier, and hence the underlying rocks shQW in fewer 
exposures. North frO'm Shelby CO'unty the only exposures Qf the 
Devonian rocks through the drift are a small area in the vicinity 
of Pendleton and several small areas in the vicinity of the Wabash 
River. 
The Jeffersonville limestone is a gray or bluish gray crystalline, 
fossiliferous limestone, occurring both massive and in thinly strati-
fied layers. At the Falls o.f the OhiO' it has a thickness o.f about 
20 feet, and from it have been o.btained numerous fine examples 
of coral fossils. N o.rthward it thickens rapidly, ranging up to 50 
and 60 feet in the neighbo.rhood of North Vernon. It has been 
used to. some extent in Clark, Jefferson, Jennings and Ripley coun-
ties as a road metal. 
The Silver Creek hydraulic limesto.ne lies between the underly-
ing J effersQnville and the overlying Sellersburg limestones. It is 
a fine-grained, clayey magnesian limestone five to. 16 feet in thick-
ness, but too. s'o.ft for macadam purposes. From its numerQUS ex-
posures has been made for mQre than 50 years a high grade of 
hydraulic or natural rock cement. 
The Sellersburg limestone lies next above the Silver Creek bed 
and just belQW the New Albany black shale. It is a white to gray 
crystalline, crinO'idal limesto.ne which has been used locally for 
building stone and quite extensively fQr rQad metal. Its eXPo.sures 
occur from the OhiO' Falls as far north REt Decatur and Shelby 
cQunties, the beds running usually from five to. 12 feet in thickness 
and offering a good and easily available macadam stQne. 
In the northern part Qf the Devonian area the Sellersburg and 
.Teffersonville limestones above mentiQned are exposed along the 
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Wabash River and some of its tributaries in Miami and Oarroll 
counties, and on the T'ippecanoe River north and south of Monti-
cello, White Oounty. The stone at all of these exposures is hard 
enOugh fOor macadam purposes, and in 11 region where outcrops of 
stone are few offer a supply of road material which will be found 
better than much of the gravel now being utilized in the counties 
mentioned for that purpose. The following are the results of tests 
of Devonian stone from four different counties in the southern 
part of the S'tate. The tests were made in the Road Testing Labo-
ratory at Washington, D.O., and the average of 192 samples of 
limestone tested for road purposes is also given for comparison: 
1. 
2. 
3. 
4. 
5. 
Results of Physical Tests of Devonian Limestone from Four Different Counties in 
Southern Indiana. lit 
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Average of192 samples .......... 2.7 165.7 1.39 5.7 8.7 3.4 11 {32 59 
Hope, Bartholomew Co .......... 2.7 171.5 1.71 5.9 6.7 -1 5 {20 41 
Hayden, Jennings Co ............ 2.7 168.4 .93 3.2 126 8.5 9 {49 97 
Depnty, J efi'erson Co ............ 2.7 168.4 .43 4.7 8.5 -0.3 7 {53 81 
Charlestown, Clark Co .......... 2.6 162.2 1.41 5.6 7.1 3.5 8 {l7 52 
*For explanation of these tests se6 pp. 64-79. 
Cd) The Harrrodsburgh Limestone. 
This limestone has already been mentioned as being the source 
of one of the "creek gravels" used for road material in southern 
Indiana. . It is the lowermoEit of the three principal limestones of 
the Missisaippian or Lower Carboniferous Period, and lies between 
the Knobstone to the east and the Bedford Oolitic limestone to the 
west. It is usually quite sharply separated lithologically from the 
overlying oolitic stone, but in many places grades insensibly into 
the underlying Knohstone shales. 
The Harrodshurgh limestone outcrops along a. belt extending 
from the Wabash River in Warren and Tippecanoe counties in an 
east of south direction to the Ohio River and beyond into Ken-
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tucky. The outcrop varies in width from a few feet to several 
miles. In the central part of its. area the Harrodsburgh limestone 
and shales vary from 60 to 90 feet in thickness. It thins out some-
what to the north, and neal' its northern limits it appears only in 
isolated patches. Its principal exposures -are in Putnam, Owen, 
Monroe, Lawrence, ,Vashington and Floyd counties, though out-
crops occur in limited areas in the sou.thwestern portions of Mont-
gomery, Morgan and Jackson counties. 
The Harrodsburgh group consists chiefly of limestones which 
frequently contain a great many crinoid- remains. Intermingled 
with the limestone layers are thin layers of shale and small quanti-
ties of chert. In the limestone, and less commonly in the shaly lay-
ers, quartz geodes occur in great numbers. These appear to be 
more abundant in the lower than in the upper layers, and occasion-
ally occur in the underlying Rnobstone layers. The limestone is 
only of medium hardness, and in places coarsely crystalline, es-
pecially the crinoidal layers, The crinoid stems are always coarse-
ly crystalline calcite, and the ground mass in which they are im-
bedded is crystalline in part, but consists largely of mud deposits. 
The Hal'rodsburgh limestone has been used in building roads at 
many points over the area of its outcrop, especially in Putnam, 
OWen, Monroe and Lawrence counties. It has also been exten-
sively quarried near Sa1em for railway ballast. On account 0.£ its 
greater hardness it is a better road material than the overlying 
oolitic stone, but is softer, less tough and has poorer cementing 
properties than tile Mitchell limestone, which is usually found 
abundantly in close proximi:ty to the west. The Mitchell is, there-
fore, used or should be nsed in preference when it can be obtained 
at a reasonable cost. 
(e) The Bedford Oolitic Limestone. 
This is the best known limestone in the State, being the forlllu-
lion so extensively quarried for bnilding and ornamental purposes. 
It forms a portion of the sui-face rocks in a narrow, irregular strip 
from two to 14 miles in width, extending a distance of 142 miles 
from near Parkersburg, Montgomery County, to the Ohio River. 
Its outcrops OCCllr in Putnam, Owen, Monroe, Lawrence, Wash-
ington, Floyd and Harrison counties. Numerous quarries have 
h'C'll 0pened throughout tllis area for building stone. 
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The Bedford oolitic stone ranges from a creamy white to a dark 
drab in color. It is very uniform in grain and quite soft when 
first quarried. It occurs in large masses, from which blocks of any 
required size can be obtained. On account of its softness it can 
be cut from the quarry with greater ease than almost any other 
rock, and can be readily sawed or carved into any desired form. 
Under the microscope it is seen to be made up of the globular shells 
of minute one-celled animals. These are composed of carbona.te 0.£ 
lime and are cemented together by the same material, so that the 
rock is a Vf~ry pur(' limestone. 
From a number of analyses of the Bedford stone made by Dr. 
Noyes for the T-..venty-first (lS\)6) report of this Department the· 
following are taken to show its composition: 
Analyses of Bedford Oijlitic Limestone from Southern Indiana . 
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Bedford, Indiana, Stone Quarry, Lawrence Conpty. 98.27 .8~ .15 .6~ 99.90 
Hunter Bros. Quarry, Monroe County ................ 9811 .92 .16 .86 100.05 
Romona Oolitic Stone Company, Owen County ...... 97.90 .65 .18 1.26 99.99 
Twin Creek Stone Company, Washington County ... .98.16 .97 
.
15 1 .76 100.04 
The Bedford stone loses its massive structure just north of Ro-
mona, Owen County, and above this point becomes thin-bedded 
or even shaly on some of its exposures. It has been quarried quite 
extensively for road metal near Greencastle, Putnam Oounty, and 
for local use on the roads at several other points in the southern 
and southeastern parts of that county. It has also been used to a 
small extent for road material in Owen, Monroe and Lawrence 
counties. On account of it.s softness it soon grinds up when ex-
posed to heavy traffic, and roads made from it are far less durable 
than those from either the Mitchell or Harrodsburgh limestones. 
In Monroe County a creek gravel has been used asa t.op dressing 
on several of the roads built. of the oolitic stone, and has added 
materially to their durability. 
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tf) The Mitchell Lilmegf;one. 
Overlying the Bedford oolitic stone to the west is a heavy ood 
of compact limestone and chert, intercalated in places with thin lay; 
ers of limy shales. This is the Mitchell limestone. Its exposures 
occur over an irregular area three to 25 miles in width, extending 
through the central part of southern Indiana from the Ohio River 
in Harrison County north and northwestward to the southwestern 
corner of Montgomery Oounty, where they disappear beneath the 
drift. Outcrops occur in each of the following counties: Harri-
son, Orawford, Floyd, vVashington, Orange, Martin, Lawrence, 
Monroe, Greene, Owen, Morgan, Putnam, Parke and Montgomery. 
In the middle portion of its area the Mitchell stone ranges from 
150 to 250· feet in thickness, thinning out towards the north and 
thickening to the south, as at Oorydon, Harrison Oounty, where it 
is 350 to 400 feet thick. 
The Mitchell limestone varies much in structural character and 
appearance. In ~ost places it is a fine-grained crystalline or sub-
crystalline stone which is quite hard. In the southern part of its 
area. there are found in a number of localities, near the top of the 
Mitchell and between the beds of grayish stone, layers having an 
oolitic strncture, nearly pure white in color and much softer than 
the gray. In a great many places throughout the area a good qual-
ity of flagstone and heavy building stone could be obtained from 
the bold outcropping ledges-of the limestone. The chert occurs in 
varying quantities at different horizons, sometimes a few scattered 
nodules which may increase in size and numoor until they replaec 
a greater part of the limestone. On the weathered exposures the 
lime carbonate is leached out and the chert fragments left in large 
numbers through the residual limestone clay. 
Both the oolite above mentioned and the more common gray, 
compact 1-Iitchelllimestone comprise the purest forms of carbonate 
of lime fOlmd in the State. The following table of analyses shows 
the composition of the Mitehell limestone from four widely sep-
arated localities: 
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Analyses of Mitchell Limestone from Southern Indiana. 
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Oolite from Eichel Quarry, Milltown, 
98.91 .63 .15 .48 100.17 W. A. Noyes. Ind .................................. 
Gray stone from Mitchell Lime Qu&rry, Mitchell, Ind .............. 96.65 1.20 .27 1.57 99.69 ---
Gray stone from South of Harrods-
burgh,Ind ........................... 97.64 ........ .32 .82 98.74 T. W.Smith. 
Gray stene Crom land of J. B. Lyne, 
.09 99.92 T. W.Smith. Monroe County ..................... 99.04 ........ .80 
The Mitchell limestone is quarried in large quantities and used 
for road metal, wagon roads or railways, for flagstone, for paving 
and curbing, for burning to quicklime and for building stone. It 
is one of the be~t road metal stones in the State of Indiana. It 
wears and packs better than the more granular oolitic stone or the 
more crystalline Harrodsburgh. It compares favorably with the 
Niagara limestone of Silurian age in this respect, but is harder and 
generally superior, since the Niagara in many places has thin lay-
ers of intercalary shale which, if not separated in the quarrying, 
will quickly form mud on the roads. 
The Mitchelllimestolle has been used quite extensively, especial-
ly during the last few years, in macadamizing the roads in the 
area where it occurs. Many small quarries have been opened from 
which the stone has been obtained for local use. A number 
of large railway quarries, where the stone is taken out extensively 
for railway ballast or road material, are also scattered throughout 
its area.* Each of these quarries is capable of turning out from 
ten to 30 carloads of crushed limestone per day. 
Tests of numerous samples of Mitchell limestone from different 
parts of its area have been made for this report at the laboratory 
of the Office of Public Roads, Washington, D. C., and all have 
shown it above the average in resistance to wear for limestone, with 
fair cementing value, thus proving its general fitness for highway 
and country road traffic. 
'For a list of these see table at end of section. 
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From among the tests made of the Mitchell limestone the fol-
lowing from five widely separated counties are given in this con-
nection, together with the average of 192 limestones tested as a 
standard for comparison. The others will be found in proper 
sequence in connection with the descriptions Oof the deposits frOom 
which the samples were taken: 
Results of Tests of Mitchell LimestlYTle from .Five Different Counties of Its Area in 
Indiana. 
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(g) 'Ph e Huron Limestones. 
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Three beds of limestone and two alternating beds of sandstone, 
with smaller amounts of shale, and one or two seams of coal whose 
maximum thickness is four inches, comprise what is termed the 
Huron group of rocks in southwestern Indiana. This group of 
rocks lies between the top of the Mitchell limestone to the east and 
the bottom of the Mansfield sandstone to the west. It forms the 
topmost series of the Lower Oarboniferous Period in Indiana, and 
its exposures comprise the surface rocks of a very irregular area 
extending from the southwestern corner of Montgomery Oounty, a 
little east of south to the Ohio River. Outcrops occur in Mont-
gomery, Putnam, Olay, Owen, Greene, :lVIonroe, Lawrence, Martin, 
Orange, Harrison, Orawford, Dubois and Perry counties. "The 
area covered by the outcropping Huron grollp is characteristically 
hilly and broken. It forms a belt of rather conspicuous hills bor-
d~ring on the west the broad, rolling, rather flat area of the out-
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cropping Mitchell limestone. In places the hills are low and 
rounded, but, a'rt" generall.y quite steep, with rock cliffs and talus 
slopes. Through western Lawrence, Monroe and Owen counties 
and in parts of Putnam these hills, composed of the Huron sand-
stones, shales and limestones, form a quite prominent feature of 
the landscape as (me approaches them from the east over the rolling 
plain surface of the< Mitchelllime<stone."* 
In Orange County, where the< Huron group is perhaps most 
typically developed,it is represented by a lower limestone, a lower 
sandstone, a middle limestone<, an upper sand5tone and an upper 
limestone. Some of the upper sandstone layers are used for coarse 
whetstones, but the greater part of the whetstones .and grindstones 
of that count~y are derived from the overlying Mansfield sandstone 
of the Carboniferous Period. 
The lower Huron limestone is a compact, smooth-grained, ~sh­
gray to blue limestone, which runs five to eight feet in thickness. 
In structure it is a close, fine-textured, non-crystalline stone, break-
ing with a subconchoidal fracture. This structure renders it well 
fitted for macadam stone, for which purpose it has been used locally 
in a number of places. 
The middle Huron limestone is usually a close-textured, semi-
crystalline, grey fossiliferous limestone, which varies in thickness 
from five to 30 feet" averaging about 16 feet. It also has been re-
cently used for road material in Orange, Martin and Greene coun-
ties. 
The upper limestone averages about 15 feet in thickness, is more 
crystalline in structure, varies from dark to light gray in color and 
contains many crinoid stems and remains of bryozoa. It takes a 
fine polish and resembles marble when so treated, but does not hold 
the polish when exposed to the atmosphere. On account of its crys-
talline structure it is not so well suited for road material as the 
finer grained, harder rocks of the middle and lower beds. It, how-
ever, is far better than any sandstone for road purposes, though 
sandstone has been used in some localities where the upper lime-
stone was available. 
The following are the results of tests of two samples of the mid-
dle Huron limestone taken from different counties. The tests were 
"Hopkins, 28th Rep. Ind. Dept. GeoJ., p. 66. 
lo-Geology; 
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made at Washington, D.O., and the average of 192 limestone tests 
is given for comparison: I 
Results of Tests of Huron Limestone from Two Localities in Southern Indiana . 
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(h) 'l'he Carboniferous Limestones. 
The rocks of the Oarboniferous Period cover all or part of 22 
counties in western and southwestern Indiana. For the most part 
they are shales, sandstones, fire-clays and veins of coal, but asso-
ciated with these are several beds of limestone. These form but a 
small part of the strata, since they seldom exceed four to five feet 
in thickness, but they are often persistent over large areas. Since 
a number of the counties comprising the southwestern part of the 
Oarboniferous or coal-bearing area are lacking in gravel, these lime-
stones furnish the only available source of road-making material 
unless the shales, which occur abundantly, are utilized for paving 
brick. 
The Ooal Measure limestones are generally very impure, some-
times sandy, sometimes shaly, and are often da~k colored or black 
from the amount of bituminous matter which they contain. They 
are usually known as bastard limestones, and the most of them con-
tain numerous fossils. Though much inferior to the Mitchell and 
Niagara limestones for road-making purposes, they are superior to 
much of the gravel which has been used in the counties where they 
occur. Their local distribution and availability will be further dis-
cussed under the different county headings". 
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SHALES OF INDIANA AS A SOURCE OI<' ROAD MATERIAL. 
The shales or laminated clays of Indiana belong mainly to three 
great geological horizons. These, named in the order of their geo-
logical age, are the New Albany or Genesee shale of the Devonian 
era, the Knobstone shales of the Lower Carboniferous or Missis-
sippian era and the Carboniferous shales of the Ooal Measures. 
((J;) The New AlbOinY or Genesee Shale .. 
This shale forms the surface rock over an area eight to 15 miles 
wide, extending from the Ohio River near New Albany in a north-
westerly direction to near Rensselaer, Jasper County. This area 
embraces a part of each of the following counties: Floyd, Clark, 
Scott, Jefferson, .Tennings, Jackson, Bartholomew, Shelby, John-
son, Marion, Hendricks, Boone, Clinton, Tippecanoe, Carroll, 
White and Jasper. In the most of them the shale is heavily cov-, 
ered with drift, and its presence has been shown only by numerous 
bores sunk for water, gas or oil. In several of the southern coun-
ties, especially Clark, Scott and Jennings, its outcrops are numer-
ous, and in Scott County it has been utilized in the construction of 
about one-third of the improved roads. In Carroll and White 
counties it is also exposed in numerous places along the principal 
streams. 
Wherever found, this shale is a fissile or thin-layered blue-gray 
to black material, containing much iron sulphide and a great deal 
of bituminous matter. It is doubtless the possession of this bitumi-
nous matter which causes it to pack more solidly and grind up less 
freely than other shales. It can be easily and cheaply quarried 
wherever it occurs close to the surface. At New Albany it is 104 
feet, and at. other points well borings have shown it to run as high 
as 140 feet in thickness. The auditor of Scott County reports that 
where used as the base of the metal covering of roads, with two to 
five inches of creek gravel above, it forms a roadway whi~h is more 
durable and less expensive for repairs than those made of either 
gravel or stone alone. * 
Through the kindness of Mr. L. B. Case, of Indianapolis, I was 
informed that a similar Devonian shale is used extensively as a 
"For a fuller account of its use as a road material In Scott County see the paper 
by R. W. Ellis In a subsequent section. 
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road material in the vicinity of Sandusky, Ohio. I therefore wrote 
to Prof. E. L. 1\loselJ-, of Sandusky, regarding its use, and he re-
plied as follows: "The shale used is the Devonian black shale 
first described here by Newberry as Huron shale, but called by Or-
ton 'Ohio shale.' In this (Erie) county, the smallest but one in 
the St.ate, there are about 30 miles of shale road. In t.he making 
of the road no crmlher is used, but the large pieces are broken with 
a hammer after bping placed on the road, and the rest is done by 
the wagons and horses' hoofs. The roads are easily repaired and 
some of them have been in use for 20 years at least. 
"I have driven with a buggy over nearly every mile of road in 
this county. The shale roads seem to' me, the best, and others have 
come to the same conclusion. Besides being smooth, they are not 
so dusty as the other roads. However, I have been told that in 
spring they sometimes are not as good as other roads. Moreover, 
they will not stand the wear that harder material will, and so are 
not as durable. It is only when a cheaply made road is preferred 
to a mo,re costlv and durable one that shale can be recommended." 
.-
From the statements of Prof. Mosely and those of Mr. Ellis I 
judge that the New Albany shale makes a fair road metal, but one 
that is less durable than a good limestone. Where other material 
is not available it will doubtless be far better to use it than to re-
tain the old clay 01' dirt roads in use up to the present time. 
(b) Knobstone and Carbonifer011s Shales. 
The members of these two great groups of shales are all too soft 
and too easily ground up into mud to be used in the raw state as a 
road material. They offer, however, a practically unlimited sup-
ply of the finest of material for the making of paving brick. The 
time will come, and that before long, when such brick will be used 
on country roads, especially on the principal highways which con-
nect the larger towns and county seats. The use of such brick will 
he mainly in those counties which are lacking in other good road 
material, but which possess shales suited in every way for the' mak-
ing of high-grade vitrified brick. In Indiana the Knobstone area, 
already mentioned as a source, of creek gravel, and the Carbon-
iferous area of the western and southwestern counties offer in 
abundance just such shales. Six large fadories are already in 
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operation in these areas making paving brick for street purposes. 
In 1904 the outpnt of these factories was 48,305,000 brick or 
block, valued at $545,721.* 
The distribution and properties of the Indiana shales suitable 
for vitrified brick have been fully discussed by the write.r in an-
other connection. t Suffice it to say that they occur in practically 
unlimited quantities in the areas mentioned. In the Oarboniferous 
area they directly overlie thick veins of the finest of bituminous 
coal suitable in every way for their burning. While the' first cost 
of improving roads with such brick will probably be double that of 
a good stone road, they will, if properly built, be smoother, firmer 
and far more durable. The cost of annual repair will be reduced 
to a minimum, so that in th~ long run they will be the cheaper. 
The greatest cost would probably be in the foundations, which 
should be of some form of concrete; but the price of cement is 
much less now than a. few years ago, so that the cost of foundations 
would be, by no means prohibitive in a well-developed agricultural 
community. 
STONE ORUSHING PLANTS OF INDIANA. 
Large and permanent plants for preparing crushed stone for 
macadam purposes or railway ballast are operated at a number of 
places throughout the southern two-thirds of the State. Each of 
these plants is situated on a spur of some railway and the stone 
dumped directly into the cars from storage bins. The following 
list of companies, with location and kind of rock crushed, is given 
for the benefit of those interested: 
'For a full accouut of the paving brick industry in Indiana and the use of 
yitl'ified brick for street paving, see the 29th (1904) Rept. of this Dept., pp. 516-570. 
tLoc. Cit., pp. 69-377. 
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A Li.8t of the Permanently Located Stone Orushing Plants of Indiana. 
Name of Firm. Location. 
W. F. Goff Stene Co .............. .. 
Edw. Hely ........................ .. 
Caspar is ~tone Co ................ .. 
Thos. Bridges' Sons .............. .. 
Wabash Stone Co ................. .. 
Erie Stone Co ...................... . 
Keefer & Bailey .................. .. 
F. A. Brickley .................... .. 
Shoemaker Bros .................. .. 
Meyer Stone Co ................... .. 
J. S. Bowers Co ................... .. 
E. Woods &: Co ..................... . 
Portland Stone and Lime Co ..... . 
Baltes Stone Co ................... .. 
Marion Stone Co ................... . 
Chaffin Bros. Stone Co .......... .. 
Leach & Co ...................... . 
Wilson Stone Co .................. . 
Deffenbaugh & Co .. .... .... .... .. . 
Interurban Stone Co .............. .. 
Delphi Crushed Stone Co .......... . 
Pierce Stone Co .................... . 
Armfield &; Cartwright ............ . 
Mock Stone Co ..................... . 
Eaton Stone Co .................... . 
L. C. Nicoson ..................... . 
David V. Miller ................... . 
J. D.Torr ......................... . 
J. B. Hillis ......................... . 
Big Four Stone Co ................. . 
Greensburg Limestone Co ......... . 
Westport Stone Co ................ .. 
St. Paul Stone Quarry Co ......... . 
Spencer Stolle <Yo ................. . 
Southern Indiana Railway Co .... . 
Mitchell Lime Co .................. . 
W. W. Franklin .................. .. 
Marengo Manufacturing Co ...... .. 
J. B. Speed & Co .................. .. 
Eichel Lime & Stone Co ..•..... ' ... . 
Kentlanfu Newton County ..... . 
Monon, VI' hite County ......... . 
Kenneth, Cass County ......... .. 
Wabash, Wabash County ...... .. 
Wabash, Wabash County ...... .. 
HuntingtoL, Huntington Co ... . 
Huntington, Huntington Co .. .. 
Markle, Huntington County ... . 
Bluffton, Wells County ........ .. 
Bluffton, Wells County ........ .. 
Decatur, Adams County ....... .. 
Pleasant Mills. Adams County. 
Portland, Jay County ......... .. 
Montpelier, Blackford County. 
Marion, Grant County ........ . 
Kokomo, Howard County ...... . 
Kokomo, Howard County ...... . 
Kokomo, Howard County .... .. 
Kokomo, Howard Couuty ..... . 
Kokomo. Howard Couuty ..... . 
Delphi. Carroll County ........ .. 
Delphi. Carroll Couuty ......... . 
Ridgeville. Randolph County .. . 
Muncie. Delaware County .... .. 
Eaton, Delaware County ...... . 
Alexandria. Madison County .. . 
Ingalls. Madison County ...... . 
Oakalla. Putnam County ..... . 
GreencII.stle. Putnam County .. . 
New Point. Decatur County .. . 
Greensburg, Decatur County .. . 
Westport. Decatur County .... . 
St. Paul. Decatur County ....... . 
S~encer, Owen County ........ .. 
Williams, Lawrence County ... . 
Mitchell. Lawrence County .... . 
West Franklin. Po.ey County .. 
Marengo. Crawford County ... . 
Milltown, Crawford County ... . 
Milltown. Crawford County. . .. 
ROAD STATISTICS OF INDIANA. 
Kind of Stone. 
Niagara. 
Niagara. 
Niagara. 
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Niagara. 
Niagara. 
Niagara. 
Niagara. 
Niagara. 
Niagara. 
Niagara. 
Niagara. 
Niagara. 
Niagara. 
Mitchell. 
Mitchell. 
Niagara. 
Niagara. 
Niagara. 
Niagara. 
Mitchell. 
Mitchell. 
Mitchell. 
Carboniferous lime-
Mitchell. stone. 
Mitchell. 
Mitchell. 
In order to secure the more important stat.istics concerning the 
improved roads of the State a blank form was sent out early in 
November, 1905, to each County Auditor, together with a letter of 
explanat.ion and a st.amped return envelope. Much difficulty was 
experienced in getting returns from a number of the counties. In 
some the auditor "did not have time to look the matter up." In 
others "there were no rerords of the roads kept.," and in still others 
nothing whatever could be made out of the stat.ist.ics returned. In 
such instances t.he forms were sent back, either to, the County Sur-
veyor, one of t.he Count.y Commissioners or some other cit.izen who 
had sufficient. abilit.y and interest. enough in the wel£-are of the 
count.y to attempt to properly fill out. the blank. The time may 
come, and doubt.less will, when competency rather than politics will 
be the chief factor in the choosing of as important. an officer as the 
County Auditor. May the day be hastened. 
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A sample of two of the returned forms are herewith given, to 
show the right and the wrong way of doing things. From the first 
the table needed for insertion at the head of the county descriptive 
matter was made up in five minutes, while from the second there 
was no information at all to be derived. 
STATISTICS OF ROADS IN THE S'.rATE OF INDIANA FOR TRI\" 
YEAR 1905. 
1. Total number of miles of public roads in the county, 675. 
2. Number of miles of improved roads, 216. 
3. Number of miles improved with gravel, 102~. 
4. Number of miles improved with crushed stone, 113i. 
15. Average original cost of stone roads per mil&, $3,200. 
6. Average original cost of gravel roads p&r mile, $2,000. 
7. Total original cost of improved roads in the county to date, $567,200. 
8. Approximate annual cost of r&pairs p&r mile on gravel roads five 
years old, $70. 
9. Approximate annual cost of repairs p&r mile on stone roads five 
years old, $25. 
10. Number of miles of improved roads built in 1905 (a) gravel, 3; 
(b) stone, 7. 
11. Number of miles of improved roads contracted for 1906, (a) gravel,4; 
(b) stone, O. 
12. When were the first improv,ed roads constructed in the county? 1889. 
13, What proportion of the total mileage of improved roads has been 
constructed since 1895? 10 per cent. 
14. Are the farmers of the county well satisfied with the investment in 
improved roads? Yes. 
STATISTICS OF ROADS IN THE STATE Ol!~ INDIANA FOR THI~ 
YEAR 1905. 
1. Total number of miles of public roads in the county, 150.15. 
2. Number of miles of improved roads, ---, 
3. Number of miles improved with gravel, 140.90. 
4. Number of miles improved with crushed stone, 91. 
5. Average original cost of stone roads p&r mile. Do not know. 
6. Average original cost of gravel roads per mile. Do not know. 
7. Total original (~ost of improved roads in the county to date, $---. 
8. Approximate annual cost of repairs per mile on gravel roads five 
years old. Ans,,-$15,OOO appropriated annually for repairs. 
9. Approximate annual cost of repairs per mile on stone roads five 
years old, $--. 
10. Number of miles of improved roads built in 1905, (a) gravel, none; 
(b) stone, none. 
11. Number of miles of improved roads contracted for 1906, (a) gravel, 
none; (b) stone, none. 
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12. When were the first improved roads constructed in the county? Do 
not know. 
13. What proportion of the total mileage of improved roads has been 
constructed since 18951 Do not know. 
14. Are the farmers of the county well satisfied with the inves,tment in 
improved roads? I believe they are. 
The answers to question one werre desired in order to show the 
percentage of improved roads in each county and in the State. 
From the proper answers to questions five and six one can get at 
the relative cost of gravei and stone roads in each county and the 
average cost of such roads in the State, also the total cost of im-
proved roads in both county and State. 'Where the roads have 
been improved by the townships or by the working out of the road 
tax, as has been the case in many of the northern and eastern coun-
1ies, an estimate of $750 per mile for gravel roads and $1,000 per 
mile for stone roads was made, when no estimate was given by the 
person sending in the form. 
In order to know the comparative cost·of keeping up both stone 
and gravel roads in each county and in different sections of the 
State, questions 8 and 9 were asked, while from the answers to 10 
and 11 the present status of the good roads question in e{lch county 
can 00 pretty accurately gauged. The answers to Nos. 12 and 13 
enable one to judge as to when the demand for good roads began in 
the different counties and about when it was the most active. 
From the replies received it is evident that fully 70 pel' cent. of 
the improved roads of the southern half of the State have been 
built within the past ten years, while in the northern half not over 
30 per cent. have been built during that period. 
From the forms, tables of statistics have been made up and in-
serted at the head of the descriptive matter of the respective coun-
ties in the subsequent sections. The name of the person furnish-
ing the information is given at the foot of each co.unty table, so that 
if either praise or protest is to. be registered relative to the correct-
ness of the information it will fall upon the proper person. 
Finally from the forms the following general table, showing in 
condensed form the more important statistics, has been compiled: 
COUNTY. 
.:l 
:0 
" ~
... .; 
0'0 
.". 
"'0 
:;:::¢; 
::0:1 
Adams .... .•.. ...... 675 
Allen.... .... ...... .... 900 
Bartholomew. .... .... 900 
Benton ...... ....... ... 775 
Blackford. . . . . .. .. .... 360 
Boone..... .... .... .... 816 
Brown. .... .... .... .... 350 
Carroll. . . . .... . . .. .. . . 847 
Cass..... .... .......... 988 
Clark.. .... .... ........ 600 
Clay..... .... .... ...... 81'0 
Clinton...... .... ...... 700 
Crawf,lTd...... ... ... 229 
Daviess.. .... .... ..... 860 
Dearborn...... .... .... 255 
Deea tur . . . .. .. . .. .. .. . 600 
Dekalb.... ......... 36() 
Delaware.. .... 800 
Duboi. .... .......... 700 
Elkhart. .... .... ..... 580 
Fayette.. ............ 386 
Floyd.. .... .... ........ 3.50 
Fountain, ............. ],200 
Franklin .............. 1.000 
Fulton .... ........ .... 682 
Gibson....... .. ... . .. 1.350 
Grant.............. !lOO 
Greene ........ ....... ~OO 
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8.6 
'0 
",. 
~-f: 
"," S~ 
.... .,d 
"' .. "'.~ :;::;. 
::0:1 
102.5 
450 
250 
230 
130 
600 
'0 I d_ a,) Q)"O = CD:::: E~ I :~f~ ~e 0:: ~ ~ocD Q,)QIJJ 
w;S § ::~"'i 
.! .... _ too 
.~;.oo ~o¢; 
::;; -< 
113.5 
'26' 
'''15' 
11 
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808 
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12.3 
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460 
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32 
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270 
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143 
52 
29.2 8 
3U 125 
75 600 
4.6 ...... 
53.8 312 
70 270 
36 90 
418 500 
14.3 143 
7.6 52 
167 
32 
36 
2 
1,500 1 2,500 
750 
1,000 
.... SOO· 
750 
400 
3.062 
1,000 
2,000 1 2,500 
2.000 
1,231 
136.87 
460 
350 
10.1 I 31.8.51 105.02 1;1.1 460 .... 
38 ~ 325 25 ~:~ 1·~.'431 1,600 2,500 
'" 
- "" ..... .~~ 
";:c...-e 
0°'" .. ~
ce~e C;O~ 
"" 
$567,200 
450.000 
583,200 
487,500 
231.040 
720,000 
30,840 
380,000 
370,900 
138,546 
452,000 
966,000 
14,110 
208,050 
429,500 
93,750 
600,000 
98,225 
2411,600 
202,500 
42,000 
1,005.000 
286,000 
64,040 
380.060 
920.000 
576,000 
'0 
"". ~'"0'0 
"' .. 
"0 
:;::¢; 
1::0:1 
Remark •• 
All improved roads built by township trustees and farmers. 
Includes 50 miles of township roads at $750 per mile. 
, .. 25 1 Cost of toll roads not included in total cost. 
.. '20'1 All improved roads are operated as toll roads, and cost is not 
known. 
All improved roads Were built by the townships. 
All improved'roads were built by the townships or are aban-
doned toll roads. 
All improved roads have been built by the townships. 
All impro..-ed roads were built by the towmhips, and the cost is 
estimated. 
30 I Glavel roads built by tow.nships. Co.t of toll roads not in-
eludea in total cost. 
44.54 miles built by townships; 7.46 bought from toll road com-
pany for $19,500. 
About 3eO miles of the improved roads are built of a combina-
tion of stone and I!'ra..-el. 
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t:d 
Hamilton ........•.... 700 500 71.4 500 1,200 600,000 ~ 
Hancock ............. 605 402 66.3 402 900 . ....... 361,800 ...... '"d 
Harrison ....•........ 675 55 8.1 11 '44" . 1,800 64,800 19 Cost of 11 miles of gravel toll road and 8 miles of stone toll 0 p;j 
road not included in total cost. >-3 Hendricks •............ 820 210 25.6 187 23 1,850 2,683 407,659 
Henry ................. 500 435 87 435 1,800 783,000 0 
Howard ............... 600 263 43.8 263 
. 'ii' 2,400 631,200 ";I Huntington .......... 856 _496 58 485 2,000 1,000 981,000 The 11 miles of stone road built by the townships. Cost esti- 1TJ 
76.9 10 1,057 537,696 
mated at $1,000 per mile. >-3 Jackson ............... 650 500 490 2,000 \I-Jasper ................ 600 47 7.8 47 
"35" 2,500 "2',700' 117 ,500 >-3 Jay ................... 800 300 37.5 265 1,800 571,500 ~ 
Jefferson .............. 790 107.3 13.6 107.3 1,282 177,363 Includes 54.71 miles of toll roads purchased by the county at 
$2,075 per mile. Q 
Jennings ............. 621 218 35.1 6 212 1,348 1,975 426,788 ~ 
Johnson ............. 620 240 38.7 240 1,250 300,000 0 
. '64" "2',000' t-< Knox .................. 580 264 45.5 200 1,800 488,000 0 Kosciusko •........... 1,300 254 19.5 250 4 700 1,000 179,000 All improved roads were built by the townships and the cost is S estimated. 
Lagrange ............. 826 275 33.3 275 750 206,250 All improved roads have been built by farmers, and the cost is 00 
estimated. t'l 
Lake .................. 700 158 225 71 87 3,013 4,330 590,753 
Laporte ............... 1,200 89 74 
'275" 89 .. i',5oo' 4,000 356,000 Lawrence ............. 600 350 58.3 75 1,900 555,000 
Madison .............. 900 325 36.1 325 3,500 1,137,500 
Marion ................ [,190 800 67.2 800 1,100 880,000 
Marshall .............. 800 450 56.2 450 
"35" 315 "i',goo' 141,750 1 ..... 1 An improved roads built by working out the road tax. Martin ................ 400 65 16.2 30 2,000 125,930 ...... 
Miami ................. 1,120 504 45 50! 2,000 332,000 ..•... 398 miles. built by working out the road tax. Estimated at $300 
165 19.1 165 
per mile. 
Monroe ............... 865 
'450'" "i',500' 2,200 365,000 Montgomery .......... 827 450 54.4 
"40'" "i",700' 675,000 Morgan ............... 500 140 28 100 900 158,000 
Newton ............... 632 117 18.5 11 106 1,100 1,800 192,096 
Noble .................. 850 600 70.5 600 750 450,000 1 ...... 1 All township roads, with an estimated cost of $750 per mile. 
Ohio ............. " .. "1160 35.5 22.2 4 31.5 1,200 1,964 66,671 I 10 
Orange.... .... .... .... 700 168 24 40 128 1,250 1,800 280,000 
Owen.. . . . . . . . . .. . . .. . . 692 200 28.9 30 170 1,900 1,800 363,000 
Parke ................ " 1,200 600 50 580 20 1,500 2,000 910,000 
Perry.. • .. .. .. . .. .. ... 800 0 0 ... " .. . . .. .... . .......... 
Pike ................... 1,200 36.4 3 ...... . 36.4........ 2,530 92,100 1 ..••.. 1 One-half of the roads have a top dressing of White River gravel. 
Porter.. . ........... 1,000 110 10.1 91 . 19 3,150 3,100 345,000 
Posey.... .... ..... ..... 500 9Ut 18.8 30.99 63.25 2,456 3,785 297,520 
Pulaski. . . ... . .. . .. . . . 875 80 9.1 67 13 1,383 2,600 126,500 
Putnam. .... .... ...... 900 635 70.5 335 300 1,500 2,000 1,102,500 
Randolph. .... .... .... 900 300 33.3 300 ..... . 1,500 ........ 450,000 
Ripley..... .... .... .... 462. 135 29.2 15 120 2,500 300,000 The abandoned right of way of a railroad, 15 miles in length, 
was made a public gravel road. 
Rush ................... 1,100 550 50 540.75 9.25 1,500 3,000 539,100 Includes 400 miles of township gravel roads, at an estimated 
cost of $750 per mile. 
Scott.... .... .......... 400 116.36 29 37.8' 29.14 1,047 1,198 128,214 49.4 miles of road improved with black shale at a cost of $1,087 
per mile. 
Shelby.... .... .... .... 600 285 47.5 285 . ...... 1,500.... .... 427,500 
Spencer .............. l,OOS 29.5 2.9 .... , ... 29.5 ........ 2,000 58,510 
Starke .... .... .... .... 650 73 11.2 60 13 1,250 2,200 103,600 
St. Joseph. .... ........ 870.7 238.7 27.4 288.7 750 179,025 All improved roads ate built by townships at estimated cost of 
$750 per mile. 
Steuben..... .... .. .... 700 300.5 42.9 300 X 500.... .... 150,000 All improved roads built by working out road tax. 
Sullivan ........ ..... 974 332 34.1 272 60 2,600 3,200 814,623 
Switzerland. ...... .... 345 108 31.3 28 80 1,300 1,800 180,400 
Tippecanoe.. ... . .. .. . 825 400 48.4 400 . . . . . . . 850.. .. .... 340,500 
Tipton ............... 560 410 73.2 395 15 2,200 3,500 921,500 
Union.... ........... 280 251 89.6 251 ....... 600........ 150,600 All improved roads built by the townships. 
Vanderburgh . .... .... 600 129.6 21.6 62.5 77. 750 1,000 116,475 All improved roads built by the townships. Cost estimated. 
Vermillion...... ...... 800 300 37.5 300 1,800 540,000 
Vigo. .... .... .... ...... 725 220 30.3 220 1,414 311,187 
Wabash.. ... .. .. . . . .. . 600 200 33.3 200 750 150,000 
Warren ............... 610 186 30.5 186 .. . .. . . 2,100.. .. . .. . 390,600 
Warrick..... .......... 750 29 3.8 ....... 29 .... .... 1,785 51,760 
Washington ........... 1,500 113 7.5 8 105 900 2,000 183,200 8 Cost of 8 miles of toll road not included. 
Wayne.... .... .... .... 828 702 84.7 702 1,237 86g,500 Includes 550 miles of township roads at $750 per mile. 
Wells.. .... .... ....... 780 452 57.9 440 12 1,800 2,800 825,1100..... . 
White.... .... .... .... 750 143.5 19.1 80.5 63 2,000 2,300 305.900 ...... i 
Whitley. .... .... ...... 651 542 83 2 5U ..... . 1,150.... .... 623,330 ...... i 531 miles of township roads, built at an average cost of $1,150 
-------------- ---------- per mile. 
Totals ............. 68,285 23,9371 ~35.1 20,582 3,355 "$1,403 [ "$2,221 $38,065,841 112 
"Denotes average. 
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From the table we learn that. in Indiana there are approxi-
mately 68,285 miles of public roadway, of which 23,937 miles, or 
35.1 per cent., have been improved with either gravel or stone. Of 
the improved roads, 112 miles are owned by private corporations 
who collect toll for travel over them. These toll roads are all in 
the extreme southern end of the State and, with on6 exception, 
in counties which border upon the Ohio River. Their cost was 
not ascertained, and therefore does not enter into the total original 
cost of improved roads as given in the t-able. 
Adding to this mileage of toll roads 15 additional miles which 
were donated in Ripley County, we have -127 miles (101 of stone 
and 26 of gravel) whose cost is not reckoned in the table. Sub-
tracting these from their respective columns, we have 20,556 
miles of gravel road, built at a total cost of $2S,838,225, or an 
average cost. of $1,403 per mile. Since one-half or m'ore of this 
was built. by the townships or by working out. the road tax at a 
cost ranging b~tween $300 and $1,200 per mile, the average cost is 
much lower that it would be if only roads built by cont.ract and 
sale of bonds under the present law had been considered. 
We find also that 3,254 miles of stone road have been built for 
$7,227,616, or an average of $2,221 per mile. The total original 
cost of improved roads in the State is shown to be $36,065,841. 
The sum expended for their repairs has probably been one-half as 
much, or more, though statistics are not available as to the amount. 
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Average of 192 samples of limestone. 2.7 165.7 1.39 5.7 8.7 3.4 11 32 
Standard of comparison. See page 79. 59 
Albert Stein, Richmond, Wayne County .. 2.7 168.4 .89 4.5 8.9 9.6 6 15 
2S 
Henry Schrreder, 
County. 
Rising Sun, Ohio 2.7 168.4 .46 5.5 7.3 4.7 9 15 
98 
Samuel Locke, Vevay, Switzerland 2.7 168.4 .57 5.4 7.5 4 8 25 
County. I 46 
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W. ~'. Goff Stone Co .. Kentland, Newton 27 168.4 .33 4.1 9.7 12 12 19 
County. 33 
Casparis Stone Co., Logansport, Cass 2.65 165 131 ...... ... ...... ..... 11 
County. 47 
Edw. Hcby, Monon, White County ....... 2.7 168 1.04 ..... ...... 7.5 9 29 
43 
Delphi Stone Co., Delphi, Carroll County. 2.77 171.5 .7f> 5.09 7.86 10 14 14 
42 
Fred Sbowalter, Washington Township, 2.73 171.5 .50 8.73 4.58 12 21 7 
Carroll County. 45 
Chaffin & Co., Kokomo, Howard County .. 2.44 152.8 6.50 4.13 969 5.3 17 28 
42 
J. M. Leach & Co., Kokomo, Howard 245 153 6.21 4.2 9.0 ...... 8 46 
County. 63 
Bridges & Son, Wabash, Wabash County. 2.56 159 2.43 4.6 8.7 ...... .... 41 
...... 
Bridges & Son, Wabash, Wabash County. 2.8 171.5 .43 3.3 12.1 11.5 9 17 
21 
Wabash Stone Co., Wabash, Wa.bash 2.6 162.2 3.29 3.8 10.5 9.3 10 20 
County. 27 
Keefer & Bailey, Huntington, Hunting- 2.75 172 1.21 ...... ...... ...... ...... 18 
ton Couuty. 36 
E. Woods & Co., Pleasant Mills, Adams 2.56 159 3.56 10.23 3.91 ...... ..... 10 
County. 22 
Jno. S. Bowers, Decatur, Adams County .. 2.7 168 1.11 ...... ...... ...... ...... 14 
40 
Meyers & Co., Bluffton, Wells County ..... 2.7 168 4 1.65 6.3 6.3 10.8 13 9 
37 
Quarry near Rockford, Wells County ..... 2.7 165.3 3.29 5.1 7.8 13 14 22 
37 
Shoemaker Bros .. Bluffton, Wells County. 2.7 171.5 .55 5.8 6.9 13.5 8 14 
2~ 
Baltes Stone Co, Montpelier, Blackford 2.7 165.3 2.97 3.7 10.8 9.3 ..... 35 
County. 52 
Marion Stone Co , Marion, Grant County. 2.6 159 4.72 5.2 7.8 2.5 15 44 
58 
I ngalls, Madison County .................. 2.7 168.4 .29 I 5.6 7.2 8 5 16 50 
N. J. Nicoson, Alexandria, Madison 2.7 165.3 1.41 U 9.3 1.8 7 26 
County. 28 
Dan'l Abbott, Frankton, Madison County 2.7 165.3 1.5', 4.4 9.2 7.8 7 28 
29 
rmfield &; Cartwright, Ridgeville, Ran- 2.65 165.3 .77 7.2 5.6 -7 6 11 
dolph County. 19 
A 
Ol'tland Lime and Stone Co., Portland, 2.7 168.4 .691 7 5.7 4.5 8 19 Jay County. 45 p 
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Griffin & Co., Noblesville, Hamilton 2.8 171.5 1.08 4.9 8.1 13.8 9 15 
County. 26 
James Ochiltree, Rushville, Rush County 2.7 168.4 2J8 2.7 14.8 -5.3 6 S4 
. 65 
Frank Moore, New Salem, Rush County .. 2.6 162.2 2.32 12.7 3.1 4 5 13 
24 
Big Four Stone Co., New Point, Decatur 2.7 168.' .93 3.5 11.3 9.3 10 12 
County. S4 
Greensburg Limestone Co., Greensburg, 2.7 168A 1.27 4.5 9 12 8 51 
Decatur County. 56 
John Wiesahan, Weisburg, Dearborn 2.7 168.4 .62 4.8 8.3 2.5 8 44 
County. 59 
Geo. Hotchkiss, Soapville, Switzerland 2.7 168.4 .80 4 9.9 .3 9 10 
County. 20 
Richard Johllson, North Madison, Jell'er- 2.6 165.3 3.21 5.2 7.8 3 12 36 
son County. I 53 
DEVONIAN LIMESTONES. 
Lewis Solomon, Hope, Bartholomew 2.7 171.5 1.71 5.9 6.7 -1 5 20 
County. 41 
D. M. WI>lker, Burnsville, Bartholomew 2.7 168.4 .96 6 6.7 -8.3 5 18 
Connty. 25 
M. A. Rainey, Grammar, Bartholomew 2.5 159 1.37 6.2 6.5 8 8 38 
County. 49 
L. C. Bunker, 
County. 
Greensbnrg, Decatur 2.6 159 2.99 4.7 8.5 ...... 9 8 
38 
William S. Baker, 
County. 
Hayden, Jennings 2.7 168.4 .93 ,3.2 12.6 8.5 9 411 
97 
I. B. Stearns. 
County. 
Brewersville. Jennings 2.7 168 .57 3.7 10.9 6.3 8 28 
94 
Thomas Croxton, 
County. 
Dillsboro. Dearborn 2.7 168.4 .78 4.8 8.3 9.8 7 67 
100 
David Robertson, Deputy, Jefferson 2.7 168.4 .43 4.7 8.5 - .3 7 53 
County. 81 
Ste&hen 
ounty. 
Lewis, Hanover, Jefferson 2.5 159 3.58 12.3 3.2 -16 7 23 
42 
W m. E. English, Lexington, Scott County. 2.65 165 2.27 3.3 12.3 2.7 9 28 
103 
City Quarry, Charlestown, Clark County .. 2.6 162.2 ·1.41 5.6 7.1 3.5 8 17 
52 
B. L. Burtt, J etfersonville, Clark County. 2.65 165 1.23 3.4 11.7 3 7 31 
91 
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Re8'Ult~ of Physical Tests of Indiana Limestone for Road Making Purposes-Continued. 
HARRODSBURGH LIMESTONES. 
ORIGIN OF SAMPLE. 
Indiana Univeroity Quarry, Bloomington, 2.7 168.4 3.32 10.6 3.8 -14.5 
Monroe County. 
Roadsid.e~ one mile north of Blooming- 2.6 
ton, Monroe County. 
165.3 .97 5.3 7.5 
BEDFORD OOLITIC LIMESTONES. 
Hunter Valley Quarries, 
Monroe County. 
Bloomington, 2.4 149.7 4.44 10.8 3.7 
Lanesville & Corydon Pike Road 
Edwardsville, Floyd County. 
Co., 2.65 165 1.82 4.4 9 
MITCHELL LIMESTONES. 
Jerry Clifford, 
County. 
Russellville, Putnam 2.67 165.3 .99 4.44 9.01 
J. D. Torr, Oakalla, Putnam County ...... 2.69 168.4 .79 3.87 10.34 
J. B. Hillis, Greencastle, Putnam County. 2.7 168.4 .43 4.3! 9.22 
Simpson McGaughey, Greencastle, Put-
nam County. 
2.63 165.3 1.53 4.5 8.89 
J. E. Oldshoe, Waveland, Montgomery 2.7 165.3 1.35 3.9 10.2 
County. 
Spencer Stone Co., Spencer, Owen County. 2.68 168.4 .88 3.68 10.87 
Road.ide Quarry, IX miles northwest of 2.6 1622 3 3.4 11.8 
~pencer, Owen County. 
JaB. Blair, Bloomington, Monroe County. 2.6 165.3 1.7 3 13.4 
F. M. Robinson, Bloomington, Monroe 26 162.3 2.16 3.5 11.5 
County. 
Southern Indiana Railway Co., William_, 2.7 168 .7 4.1 9.7 
Lawrence County. 
Mitchell Lime Co., Mitchell, Lawrence 2.6 162.2 1.66 4.6 8.8 
County. 
O. P. Turley, Orleans, Orange County ..... 2.5 155.9 3 4.4 9.1 
Jas. MaKinBter, Corydon, Harrison County 2.5 156 1.97 4.5 8.8 
J. B. Speed & Co, Milltown, Crawford 2.66 165.3 .~6 3.4 11.6 
County. 
Marengo Manufa.cturing 
Crawford County. 
Co., Marengo, 2.65 165 !.al 3.7 10.8 
-3 
1-47.5 
I 4,6 
6 
14 
4.3 
10 
-5.2 
6.3 
-4.5 
9.3 
10.5 
12 
4 
8 
13.6 
10 
8.9 
6 
7 
19 
49 
23 
62 
4 18 
63 
9 25 
114 
9 16 
29 
11 8 
'24 
7 13 
22 
8 16 
20 
5 23 
43 
10 8 
21 
9 20 
45 
13 30 
41 
12 U 
74 
8 34 
141 
9 28 
26 
5 11 
37 
11 24 
131 
8 18 . 
95 
9 16 
53 
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Results of PhyBical Tests of Indiana Limestone for Road Making Purposes-Continued. 
HURON LIMESTONES. 
ORIGIN OF SAMPLE. r.!) "0 "':.. 
" 
.... 
1 
-= ~ .. 
'0; .. <> 
. ~ 0 
" ~r.. Co 00 
Geo. Cox, Bloomfield, Greene County .•... 2.7 168.4 
John Scott, Shoals, Martin County ........ 2.6 162.3 
-
~ 
" . 
.0"-
,.,0 
00 
.. "'" 
..: 
.. 
" ~ l~g-:11~ Q)""= 0 
... "0 ~~I=o< ~ 
1.15 3 
2 3.2 
CARBONIFEROUS LIMESTONES. 
Kurtz Heirs, Princeton, Gibson County ... 2.7 168 1.13 ...... 
L. George, Petersburg, Pike County ...... 2.75 172 .81 ·4.9 
Louis Meyer, Boonville. Warrick County. 2.7 168.4 .97 3.3 
C. S. Laubscher, Evansville, Vanderburgh 
County. 
2.7 168 1.38 4 
W. M. Williams, 
County. 
Mt. Vernon, Po~ey 2.7 168 .82 1.8 
Wyatt H. Williams, Mt. Vernon, Posey 2.7 168 1.67 3.5 
County. 
I 
0 .... :: ., ., ~ 0 0 " Z I~'" " Ol '" I 
~ 
11 
"Ol ~ .. ... Ol" ~ ,. .. ".~ A 
.. " 0 r.. ~ Eo< 
13.2 13 10 21 
66 
12.4 8.5 9 18 
67 
..... ..... ...... 24 
191 
8.1 -22.5 9 24 
71 
12.3 14 11 11\ 
126 
10 11 8 17 
52 
21.7 9.8 8 43 
56 
11.3 11.5 15 22 
lOS 
SECTION VI. 
ROADS AND ROAD MATERIALS OF THE NORTHERN 
THIRD OF INDIANA. 
EMBRACING THE COUNTIES OF STEUBEN, LAGRANGE, ELKHART, 
S'T. JOSEPH, LAPORTE, PORTER, LAKE, STARKE, MARSHALL, 
KOSCIUSKO, NOBLE, DEKALB, VVHI'l'LEY, FULTON, PULASKI, 
JASPER, NEWTON, BENTON, VVHITE, OASS, MIAMI, WABASH, 
HUNTINGTON, WELLS, ADAMS, JAY, BLACKFORD, GRANT, 
HOWARD AND OARROLL. 
By L. C. WARD. 
The territ,ory covered by this report has for its southern limit 
the south boundary of the counties of the. fourth tim- from· the 
north, and for its northern boundary the State line. Within these 
limit13 all of the counties hllve been visited except Lake and 
Porter*,in the northwest cprner, and Allen in the northeast portion. 
Topography.~The topography of the entire territory is of the 
glacial type, little of it. falling below the SOO-foot contour line 
and only in a few places rising above t.he 1,OOO-foot contour. 
As a rule the surface if> plane, broken by t.he valleys of the Wabash, 
the Kankakee and t.he Maumee, and their tributaries, and by the 
various forms of glacial relief, drumlins, moraines and over-wash 
. ridges. The general slope of the plane is toward the south, but the 
irregular occurrence. of ridges often lifts portions of the southern-
most. territory above the SOO-foot contour. 
Drainage.-The principal drainJlge lines in the area are the 
Wabash, with its two largest northern tributaries, TippecanOe 
and Eel, and its southern tributa'ries, Salamonie and· Missis-
sinewa; the Kankakee, Iroquois, Yellow and Elkhart rivers, 
and the Maumee system. Besides these larger streams there 
are numerous creeks, and the peculiar lake drainage which is so 
#N either Lake nor Porter counties contain any gravel deposits or importance, nor is 
there au outcrop of stone in either of the two. A brief description of the topography of 
each of the two counties has been prepared by W. S. Blatchley, and is inserted in the pres-
ent section. 
ll-Geology. (161) 
- - - - ---.~------~-----
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often associated with glacial topography. One great water-shed 
is the Erie-Saginaw moraine which enters the State upon its 
northern boundary and extends southwest as far as Monticello, in 
White County. Within this morainal belt lie probably 80 per 
cent. of the Indiana lakes. From its western flank proceed the 
waters of the Tippecanoe, and from the eastern side, those of the 
Eel River. A very much smaller moraine, the Uaxinkuckee, enters 
the State in St. Joseph County and extends south to Rochester. 
This moraine forms the divide between the Kankakee and Tip-
pecanoe systemt1. On the .. outh side of the Wabash a number 
of ridge-like moraines enter the State concentrically from Ohio, 
and sweep round in great arcs to the Waba5h. The outer margin 
of these moraines is swept by smaH rivers, as the Salamonie; and 
two of these ridges, one from the northeast, the other from the 
southeast, meet. near :Fort \Vayne, and separate the Maumee sys-
tem from the Wabash. I 
Geology.-The geology of the region, with regard to the under-
lying rocks, is not very complicated. At Remington, in Jasper 
County, some rocks, probably Mississippian, appear as shales; 
and there are a few outcrops of the Corniferous in the southern 
part of the territory. Everywhere else, however, the Niagara is 
the prevailing format.ion. It is often curiously folded and faulted 
and there are great variations, someltimes within a hundred yards, 
in its depth below the surface. Usually these variations are ac-
counted for by the sudden dip -of the strata; but in at least one 
locality the quick drop is believed to be due to the excavation of !:' 
pre-glacial channel. * 
The surface geology of the area is not so simple. Perhaps one~ 
third of the whole territory is till-plain, of the Wisconsin stage. 
About one-sixth is sand-plain and sand-hill country, the over-wash 
from the front of the glacier; and the remainder is morainal, con-
sisting of the great Erie-Saginaw lobe, the Maxinkuckee moraine, 
and smaller ridges lying south of the Wabash. Here and there 
small detached ridges rise out of the till-plains, sometimes drum-
lins, oftener kames. It is easily possible in this district to find 
practically all the type forms of glacial topography; and there are 
many striking deviations from t.he types. 
*Leverett, v. S. G. S. Water Supply and Irrigation Papers, No. 21, Wabasb 
County. 
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The post-pleistocene deposits are the valley fillings and alluvium 
along the streams and the mucks and marls which cOover the bOottom 
of many extinct and existing lakes. These are frequently exposed 
in dredging operations; and the marls are coming into great com-
mercial popularity because of their value as cement-making 
material. 
GRA VEI., OF NORTHERN INDIANA. 
The term "gravel" as used in this report is somewhat wider in 
application than)t is usually underst()od to mean. It embraces all 
the water-sorted andwater-trunsported material coarser than sand 
and finer than boulders. As a rule, the particles are more than 
1Js of an inch in diameter, and not more than 1.5 inches. No 
depOosit, however, is strictly "clean;" there is always a consid-
erable propOortion of sand, and some coar5er fragments in any 
quantity of gravel. As used practically, a mOoderate amOount (3 
tOo 15 per cent.) Oof the total amount may be clay. 
In the localities where gravel is found it is an important 
economical material. It is used in the construction of concrete 
sidewalks and other pavements, taking the place of the usual 
crushed stone. The finer varieties are emplOoyed in plaEltering, 
the sharpness of the graine rendering it especially valuable. Its 
greatest value, however, is in the constructiOon Oof roads. Experi-
ence has shown that a moderately fine gravel, where the grains are 
not much more tban14 of an inch in diamete;, is the be5t for 
this purpose. A coarser gravel is likely to make a rough road, 
and a finer will wash away during heavy rains. Where the ma-
terial has been much washed and transported, it makes a better 
material than where it has not; for tho::.e processes brought about 
the elimination of the extremely find sand, and broke up the softer 
fragments. Such gravel is "clean" and is known to road-makers 
as "water-gravel." A fair percentage of clay (3 to 15 per cent.), 
is rather an advantage than otherwise; the silica, of which most 
gravels are largely composed, has no cementing property in itself, 
and this essential quality the clay supplies. 
The criteria used in locating gravel are largely those employed 
in investigating any sedimentary deposits. It is a well-known 
fact that when a sediment-bearing stream is in any way checked, 
• 
164 REPORT OF STATE GEOT"OGIST. 
the. coarser particles settle first. The problem, then, is to find the 
place of origin of the gravel, and the direction of the stream which 
transported it. In the territory covered, practically all the gravel 
is of glacial origin, being the ground-up fragments of boulders 
~arried down by the ice-sheets during the Glacial Period. The 
transporting water must have been largely derived from the melting 
of the ice. In the majority of cases, the streams are no longer in 
existence; but any of our rivers that flow from or through a mo-
rainal region show not only that they once carried a far greater 
volume of water than they now do, but also a considerable quantit~· 
of gravel :in favorable parts of the channel. An- exception mu~t 
be made of such rivers as the Iroquois and the Kankakee, £o~ 
here the gravel deposits have been so deeply buried with sand 
'and "till" that the st.reams move sluggishly in mud banks and have 
llmd bottoms. 
In-brief, we may say that the gravels of Northern Indiana are 
found either (1) in moraines wheret.hey have lain since the time 
of the ice-period; (2) in eskars, or long crooked ridges which mark 
the course of streams beneath the ice; (3) in "aprons" spreading 
out for 200 or 300 yards in front of the morainal hills; where the 
gravel is simply t.he overwash from the moraine; (4) around the 
shores of former lakes and ponds, and (5) in beds along former 
streams which broke through the morainal hills, and whose former 
passage is marked by a gap in the range. Besides these places, all 
directly connected with the old glacier, the rivers and larger 
streams afford larger or smaller deposits. These occur either (1) 
in the trenches or ancient flood plains, (2) on t.he inner curves of 
winding streams, or (3) in recent sandbars. There are some 
smaller deposits which are irregular; but they comprise an insig-
nificant per cent.. of the whole. ." 
. The method of investigating the" gravel resources of a give:p 
region consisted of a st.udy of its topography whereby an idea 
might be obtained of its relations to moraines, and the likely places 
for gravel thus discovered; and after. this a search by means of 
holes for the limits of the individual deposits. The best means 
for this search is afforded by spade and post-hole digger; a drill 
was also employed where the bottom of a deposit could not be found 
with the other implements. It is not pretended that all the gravel 
in any section has been found. Such a statement can be made only 
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after every acre of land has been tested. It is believed, however, 
that the larger deposits have been located and· their size closeljr 
estimated. The one point -steadily kept. in mind was the location 
of gravel within reasonable hauling distance of all roads likely to 
be improved. Where deposits were. already known· to exist in 
sufficient quant.ity to accomplish this,moilt tiuwwas occupied III 
forming an estimate as to their size. ·1:0. places where no gravel was 
known' an attempt was always made to locate, gravel. 
As a rule"no attention Was given to deposits of less than 10,000 
cubic yards or the amount required to build five miles of road. 
Such a deposit is here termed "workable." ,Smaller ones were ,neg-
leeted unless the scarcity of material or the close proximity of sev-
eral small beds rendered them valuable: 
STEUBEN COUNTY. 
Area in square miles .................... ; .. : . . . . . . . . . . . . . . . . . . ..: 311 
Population in 1900............................................. 15,219 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700 
Miles of improved roads ................... ; ..................... ' 300.5 
Percentage of roads improved ..... " .... " .. .. .. .. .. .. .. .. .. .. . 42.9 
Miles improved with gravel* ........... ; . . . . . . . . . . . . . . . . . . . . . . . . 300 
Miles of crushed stone ..... , ...•........ , .. ' ................ ~..... .5 
Average original cost of gravel roads per mile. .. .. .. .. .... ... .. . $500 
Total original cost of improved roads ..................•........ $150,000 
Annual cost of repairs per mile on gravel roads 5 years old .. " .. . $100 
MHes of improved roads (gravel) built in 1905 . ......... '... .. .. .. . 7 
First improved roads built. ........... , .. , ......... ,.: ..•..... ;. . 1850 
Miles of improved roads built since 1895 ..... " .. . . .. . . . . . . .. • . . 4() 
Satisfaction of farmers with investment in improved roads ... ' ... ' Good 
Authority ............ : .... , .......... E1mer Orewiler, County Surveyor 
*All improved roads are built by the township or by working out the road tax. 
, This county is in the extreme northeastern corner of the State. 
In many respects it is the most beautiful portiQ:p. of Indiana, the 
topography of at least half the county being of the knob-and-basin 
type. Here the drift is piled into great mounds, many of them 
being 100-15.0 feet above the basin. In the valleys there are a 
~umber of lakes, about a hundred for 'the countY. 
This is distinctly a morainal co:unty, fo~ the most part being 
on the interlobate moraine between the'Erie ~md Saginaw lobes. 
The southeastern third of the county is. Erie, with a till surface 
stratum 20 to 4:0 feet thick. The northweste~n third is S'agina~, 
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mainly sand and gravel. Between the two is a transition belt, 
partly sand and gravel, partly clay. . The moraine is interrupted 
by a till plain in the southeastern part of the county, and by the 
valley of Pigeon River in the northwestern corner. These two 
tracts comprise all the levelland in the county. 
In general, it may be said that this county is a gravel area. The 
usual section in the moraine territory is clay or till, 4 to 10 feet, 
gravel and sand 20 to 100 feet. Along the streams the clay has 
in many places been entirely eroded, leaving the gravel as the 
surface soil, which extends down perhaps 80 feet. On the till 
plain, the clay extends to a depth of 8 t.o 40 feet., wit.h a subst.ratum 
of gravel. Even in t.he Erie moraine, stream action has removed so 
much of the heavy drift-clay that the gravel is usually accessiMe. 
There is no place in the county more than t.hree miles from good 
gravel, and at least 75 per cent. of the roads can be graveled with 
a haul of less than two miles. 
Angola and Vicin:ity. 
Angola lies on the interlobate moraine, built upon three or 
four of the drift mounds. It is located rather on the Saginaw side, 
so that sand and gravel are the predominating soil constituents. 
The hills are clay-covered to a depth of 3 to 5 feet, with 15 to 
20 feet of gravel just below. Then comes 2 to 4 feet of hard-pan, 
succeeded by gravel which extends down at least 80 feet and prob-
ably much deeper. 
One-half mile south of Angola a pit at the base of a knoll shows: 
Section of Pit One-hfJ,lf Mile SmIth of Angola. 
Feet. 
1. Clay ............................................. ··.··.········· 4 
2. Sand and graveL ........................................ ·.······ tl 
3. Hard pan ....................................................... 4 
4. Gravel ............................................... ·.········· 8 
, . 
Further south, the sandy pspect of the surface gives place to clay, 
the influence of the Erie IOQe beginning to affect. the soil. 
Just west of Angola, the~e is a pit which has yielded probably 
five or six thousand yards ~f gravel, and which is good for a great 
deal more. The section here shows: 
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Section oj Pit Just West oj Allgola. 
Feet. 
1. Clay ............................................................ 4 
2. Sand and graveL ................................................ 20 
3. Hard pan ....................................................... 2 
At the. cross roads two and a half miles west from Angola, the 
cut made in grading the road shows a vast amount of gravel, 
probably 100,000 yards being in sight. It is of good quality and 
can be worked with little expense. The gravel face is so great that 
the surface clay might be allowed to mix with the gravel without 
detriment to the value of the latter for road material. 
Fox T~ake, two miles southwest from Angola, is situated between 
clay knolls. There is practically no gravel in this immediate 
vicinity, wells being 50 to 75 feet deep before gravel is struck 
which yields enough water. 
Ii og-back Lake and Vicinity. 
This lake takes its name from a great ridge skirting its north-
ern and eastern shores. It is a typical kame, probably half a mile 
long, from 100 to 250 yards wide at the base, tapering to 10 to 20 
yards at the top, and varying from 20 to 180 feet in height. It 
runs for half its length without any variation in level, and looks 
exactly like a railroad "fill" probably 80 feet high. The entire 
ridge, is composed of gravel and boulders, and will furnish several 
hundreds of thousands of yards. 
The dredge has lowered the lake and left a strip of old lake 
bottom from 20 to 80 yards wide composed of marl, peat or 
gravel. There is a great amount of fine washed gravel to be had 
here without stripping. 
Area N orthwe8t of A.ngola .. 
From this point west, across the county line, the hills are all 
gravel, capped sometimes with a heavy clay; but the gravel can 
be removed at the bases of the knolls with little expense for 
stripping. 
In Mill Grove Township, in the northwestern comer of the 
county, practically every hm is a gravel bed, and the plain surfaces 
here are also gravel. 
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Going from Angola north . to James Lake the road crosses the 
moraine, and exposes in four or five places the characteristic drift 
of this region. The clay is from 2 to 4 feet deep, underlain by 
20+ feet of gravel. Along' this five miles oJ road there are many 
thousands 'of yards of gravel exposed, and most of it is good in 
quality. Lkke James itself is in a basin surrounded with gravel 
hills. The shores of the lake are in many places pure gravel. This 
whole region is abundantly supplied with good road material. 
Area Northeast of Angola. 
, As one goes north from Angola toward Fremont. the character of 
the drift changes gradually <from predomina'~t gravel and' sand 
to predominant clay. Ai Fremont the surface soil is clay with 
small boulders-a typical till. Thegr~vel bed is here twenty 
feet and more down. West from Fremont two miles, the clay thins 
out, and gravel appears> To the-east, the day 'thickens, and even 
the tiIl"boulders are scarce., There are. small pockets of gravel, 
seldom cont.ainingmore than 1,000.yards, in the' heavy till knolls, 
and these will probably prove sufficient ,for. local use. 
Area Southeast of Angol;a .. 
The southeastern corner of the county is occupied by the' same 
morainal ridge that forms most of the surface of Dekalb County, 
and here also the clay makes at least 95 per cent. of the soil. There 
are some small gravel inclusions, but they are expensive to work. 
Between this corner and the great moraine belt there is a flat till 
plain, which is a mixture of gravel, sand and clay, the latter pre" 
dominating. Gravel fit for road material is scarce here. 
Fish Lake, in the southeast township, is surrounded by clay 
knobs for the most part, but there are a few gravel knolls, furnish" 
ing in the aggregate enough material for any roads that are likely 
to be improved in the vicinity. 
The dredge ditch which traverses Pigeon River valley for 7 
or 8 miles is for the most part through gravel. This gravel bed 
is the great sheet that underlies the hills, at depths of 40 to 150 
feet. Here along the ditch the gravel is piled high on the banks, 
ready to be hauled away. There is no "more favorable situation 
anywhere in Indiana for building gravel roads. The material 
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can not be excelled for quality; it is ready for use without strip-
ping or lifting out of a pit; the course of the strealll. makes it 
accessible for a considerable area, and there is enough material 
here for fifty miles of road, at a conservative estimate. . 
Road sentiment is not strong in Steuben County. Some of the 
main roads are gr~veled, but considering the abundance and cheap-
ness of material, this county must be classed as one of the poorest 
in Northern Indiana. 
LAGRANGE COUNTY. 
Area in square miles ............. " ........... " .... , ., " .. .. . . . 393 
Population in 1900 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15,284 
Miles of public roads ............................. '. . . . . . . . . .. . . . 826 
Miles of improved roads*.. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 275 
Percentage of roads improved.................................. 33.3 
Miles imI;lfoved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 275 
Miles improved with crushed stone. '" •. '" ... : .......... " ., .. . None 
Average original cost of gravel roads per mile. " ..... , ...... " . $750 
Total original cost of improved roads ........................... $206,250 
Authority. " ... '" ....... , .............. V. D. Weaver, County Auditor 
• All the improved roads. have been built by the farmers and the cost of $750 
per mile is estimated. 
This county, on the Michigan line, is just west from Steuben. 
Its topography falls into three goeneral divisions. The southeast-
ern third is of the knob-and-basin type, where the knohs are 
gravel, and the lowlands muck, marl or sand covered, with clay 
bottoms. The northern third of the county, and a narrow belt along 
the Little Elkhart River, are gravel plains made up of alluvial 
overwash from the morainal regions round about. The southwest-
ern third is mainly marsh, where 2 to 5 feet of muck or sandy soil 
are underlain by fine gravel. This has been exposed only by the 
dredges, since ditching has been begun. 
The northwest township, and a narrow belt bordering the Pigeon 
Creek valley, are sand areas, where gravel is seldom found in 
large quantities, but where enough local deposits can be found to' 
fill all requirements. 
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Lagrange a,nd Vicin,ity. 
Lagrange lies in a regiQn Qf very subdued morainal hills, the 
knolls being smoothed off and the basins well filled. The soil is 
sandy, and in places loamy. The knolls are clay or till-capped, 
with gravel bases. The city gravel pit, one-half mile SQuth Qf 
town, and Morrison's pit a mile southwest, are fair specimens. 
The section in the latter shows: 
Section of Morrison Pit. 
Feet. 
1. Clay ............................................................ 1 
2. Coarse bouldery gravel. ......... , ................................ 4 
3. Fine-grained gravel ............................................. 2 
4. Sand ...........•................................................ 2 
In the city pit, the section is similar, except that sand is more 
abundant. In most of this region south of town, the soil fQr a 
depth of 40 feet is sand or gravel. There is easily enough gravel 
in this region to do all necessary rQad-work, if small deposits will 
be utilized, and if care is taken to keep out the sand. 
Area. Southwest of Lagrange. 
After one gets some three miles south and west from Lagrange, 
the character of the cQunty becomes marshy, with ridges standing 
above tll€', flats. The ridges are sandy, with occasional bouldery 
streaks, and SQme small gravel beds, usually less than 500 yards in 
SIze. 
Five miles sQuthwest of Lagrange and one and a half miles 
west of Lake Oliver is the Duncan pit-a mere scratch in an 
enormous kame. This ridge extends for a mile and a half 
east and west, varies from 20 to 75 feet in height and 
from 40 to 150 yards in width at the base. It is practically 
entirely gravel-the percentage Qf sand and clay being so slight 
as to be a negligible quantity. The marsh and low ground on 
each side are also un~erlain with 10 to. 20 feet of gravel-prob-
ably washed material from the kame .. From this pit there have 
been built twelve miles of road, by land tax methods. The gravel 
packs excellently and makes an exceptionally good road. The 
country within hauling distance will save money in the end by 
abandoning the use of sandy gravel and obtaining their supplies 
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from here. The very lowest estimate for this one ridge would be 
a million cubic yards, and there is probably twice that much 
available. 
Area, North of Lagrange. 
A section of a ditch bank one mile north of Lagrange shows: 
Feet. 
1. Soil (sandy till) ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
2. Gravel and sand ................................................. 5 
The Bloomfield Township pit is 2lj2 miles northeast from La-
grange. It is a fine bank, showing 12 to 16 feet of good gravel 
under 2 to 4 feet of clay. In all this area north from Lagrange 
to Pigeon River, the surface is distinctly sandy or gravelly. The 
ridges are all capped with clay or hard-pan, and nearly all have 
gravel at the base, There is no difficulty here about finding 
gravel, but it is usually pret.ty wen mixed with sand, and should be 
screened before using. Some of the roads here are built of a 
mixture of gravel, quicksand and hard-pan. It packs in a year 
and makes an excellent road. 'Where careful grading has been 
done, the material lasts a long while, longer than the sandy gravel 
that is sometimes used in this vicinity. 
Pigeon Rive~' Valley. 
Here, as in Steuben County, the valley of Pigeon River is a 
gravel plajn extending almost the length of the county. Here) 
however, the humus is 4 to 6 feet deep, and there is no dredge 
ditch to' reveal the gravel. There is an abundance of it ·belO'w 
the soil, but too deep for ordinary methods of work. A steam 
scoop might be used to advantage. The prairie north of the 
valley is also underlain with gravel, and the little knolls scattered 
about in it will furnish enough material for most of the roads. 
Area in N orthwesierrv Part of the Oou,rdy. 
In the extreme northwestern corner of the county there is a 
group of morainal knolls, some sharply defined, others rounded. 
The latter; are of clay, the fmmer of gravel; these will furnish 
enough road material for this vicinity. 
The trolley line from Lagrange to Shipshewana cuts down 
in many places through 2 to 6 feet of clay and reveals 4 to 8 
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feet of good gravel below. Excellent gravel beds occur here from 
1 to 2 miles apart. In the vicinity of Shipshewana gravel is 
very scarce. There are three small pits 2 miles southwest from 
the village, containing a poor gravel. North from the town there 
is a sand plain, where gravel is not to be had. 
W O'lcoUville and Vicinity. 
This vicinity i~ a till plain, with ridges of low relief standing 
out from the low lands.' Surface indications everywhere point to 
till or hard-pan. 
The Wabash Railroad has an enormous gravel pit in one of the 
ridges about a mile east of Wolcot.tville. The pit occurs in a ridge 
whose top and sides are till. The gravel bed was accidentally 
discovered in making a cut while building the road bed; and fort.u-
nately, too, for there is absolutely no surface sign of gravel. The 
section shows: 
Section of Wabash Railway Pit. 
Feet. 
1. Till and yellow clay. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 6-12 
2. Gravel, interbedded with sand ...................... : .......... 18-30 
It is said that this pit is about to be abandoned on account of 
the heavy stripping. 1£ so, there are thousands of yards of good 
gravel left. in the bottom of the pit that might. be used for road 
improvement.. About 40 acres are covered to a depth of three 
feet with gravel which can be had without stripping or any ex-
pense other than shoveling into wagons. 
On 'the other side of the same ridge, the G. R. & 1. Railway is 
opening a new pit. It is apparently in the same gravel bed as 
the other. The township has a small pit in this same deposit. 
About 4 miles southwest from Wolcottville is the "Hog-back," 
a kame consisting mainly of gravel and sand. This ridge will 
yield a great deal of good road material, with careful working. 
West. from Wolcottville about 2 miles the "Haw-patch" begins-
a plain covered with loamy and gravelly soil. There are some 
low till ridges standing out from the plain. At depths of 4 to 
10 ieet gravel occurs, extending down 10 to 25 feet.. It is sandy 
and not good road material. All the road work in this vicinity 
has been done with gravel hauled by the Wabash Railway from 
their pit described above: 
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West from Lagrange the surface is clay with practicallY no 
gravel in workable distance. The vaHey o~ the Little Elkhart is 
a gravel plain, where a fair road material occurs under 4 to 6 feet 
of loam. The main difficulty in working gravel here is water. 
A pump or dredge could, however, be used to overcome this. 
Road sentiment is not very strong in J .. agrange County. It 
seems certain that only a few localities are more than .three miles 
from good gravel. If the small pits were developed and worked, 
perha ps 75 per cent. of the roads could be built within three 
miles. The fact that the natural surface of the roads makes a 
fair road-bed probably accounts for the slowness to gravel improve-
ment shown here i but with good gravel so easily obtained it seems 
that more really modern roads should be built. 
ELKHART COUNTY. 
Area in sq uare miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465 
Population in 1900............................................. 45,052 
Miles of public roads ................................. :. . . . . . . . . 580 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 
Percentage of roads improved ..... " ......... , " ., ....... , " .. . 53.8 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 
Miles improved with crushed stone............................. None 
Average original cost of gravel roads per mile*. . . . . . . . . . . . . . . . . $800 
Total original cost of improved roads ............... '" .... " ... $249,600 
Annual cost of repairs pe.!" mile on gravel roads 5 years old ... " . $60 
Miles of improved roads (grave) built in 1905 ............. , " .. . 30 
Proportion of improved roads built since 1895 ... " ......... , " .. . 50% 
Satisfaction of farmers with investment in improved roads-
............................ "Possibly a majority are well satisfied." 
Authority ............................. John L. Cooper, County Surveyor 
"All improved roads have been built by the township. 
This county, situated on the Michigan line, has at least haH its 
surface occupied by gravel or sand plains. The most extensive is 
that of the St. Joseph River, continuous with Pigeon River Valley. 
Tributary to this plain is the valley of Elkhart River, a narrow 
strip. A little further west., and separated from the Elkhart Valley 
by a belt of morainal ridges, is the great till and gravel plain ex-
tending southwest into Kosciusko and Marshall counties. 
Entering the county from the east is a lobe of the Saginaw mo-
raine which makes one-third of the area of the county and is re-
sponsible for most0·f the rough land. It likewise is about all the 
clay land in the county. 
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. Good gravel is very scarce in Elkhart Oounty. Leverett calls 
the river valleys "gravel plains," but "quicksand" would be a 
better term. The Elkhart River valley has the following section, 
generalized from at least twenty different trials: 
General Section of Elkhart River Valley. 
Feet. 
1. Black sand ..................................................... 7-9 
2. Blue till ....................................................... 2 
3. Coarse gravel ................................................... 6 
It is evident that the coarse gravel is not available, and the 
quicksand is not at all fit for road material. The edge of the valley 
is bordered by a low bluff, 8 to· 10 feet high. This is mainly till, 
although a sandy or gravelly clay sometimes occurs at the base. 
This gravel is about 60 per cent. sand, 20 per cent. gravel and 20 
per cent. clay. It is not at all fit for road use, unless it be screened, 
although it is quite extensively used. Roads built from it were in 
June 6 inches deep in dust, and the chuck-holes of the winter were 
still in evidence. 
Vicinity of Goshen. 
West from Goshen about three miles, the morainal ridges begin. 
These are composed of a number of knolls, clay covered to a depth 
of 4 or 5 feet, with sand or gravel bases. A fine pit, which will 
probably run 15,000 yards, just three miles west of Goshen, has 
the following section: 
fieet 
1. Clay ............................................................ 3 
2. Sand and gravel ................................................. 6 
There is too much sand for a first quality gravel, and a good 
deal of clay is allowed to fall into the material while it is being 
worked. It makes a fair road, but wears out too rapidly. Nearly 
every ridge contains as good gravel as this one, but none of them 
are worked until one gets 3 miles west. Here in Harrison T'own-
ship there are severpl pits being used, all furnishing a fair gravel 
with little stripping. They are aU pretty sandy, but make good 
roads. 
At Dunlap, five miles northwest of Goshen, the surface of the 
Elkhart Valley for a radius of 2 miles is a hard clay, about 4 
. 
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feet thick. Underneath this there is found a gravel stratum 
which extends at least 20 feet and probably more. In practice, 
very little of the clay is removed, and the mixture of clay and 
gravel does not seem to work well. There is enough clear gravel 
to warrant stripping off all the clay, and it will make a good 
road. 
Middlebury and the M orarinal Tract. 
Middlebury lies in a plain which nestles between two huge 
morainal regions. These rise above all the other knolls, standing 
probably 125 feet above the plain. Their structure is very com-
plex, the cuts in some places showing till, in others sand, and still 
others gravel. The following section generalized from about 
twenty wells and cuts, shows:_ 
General Section of Morainal Ridges near Middlebury. 
Feel. 
1. Gravel .................................................... 20 to 40 
2. Hard pan ................................................. 6 to 16 
3. Sand and graveL.......................................... 30 
4. Blue till .................................................. 4 
5. Bouldery gravel ........................................... 20 
Some sootions can be found where almost all the gravel is re-
placed by till or clay. But as a rule one needs not go more than 
a hundred yards along the edge of the hill without finding an 
abundance of good gravel, with a light stripping, seldom going over 
four feet. 
In Middlebury the large pit shows 12 feet of good gravel under 
4 feet of clay, and there are numerous other pits and .sections 
in the vicinity showing the same sequence. There is no practicable 
limit to the quantity of gravel in these ridges. It is certain that 
enough can be found to gravel every road within hauling distance, 
and make the merest scratch in the supply. This gravel stratum is 
revealed in the cuts along the railway from Middlebury to Goshen 
for a distance of four or five miles. It constantly grows sandier, 
however, and at the junction of the moraine with the Elkhart Val-
ley the gravel has about disappeared. The outermost knolls are 
sand, with a clay cap. The outwash from these knolls has probably 
formed the sand plain of the Elkhart Valley. 
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A.rea South of Goshen. 
South from Goshen to New Paris the road leads through the 
sandy flats of the Elkhart River. This is all sand except an occa-
sional knoll which contains some gravel. At New Paris, the mo-
rainal ridges appear just east of the village, and as usual they con-
tain much gravel under clay. There are several pits in these 
ridges, all showing an excellent gravel. There is more than 
enough to supply any possible demand. 
, In the extreme southern part of the county the dredge ditches 
have got down into an excellent gray water gravel and thrown out 
a lot of it on the banks. This is easily accessible and good 
material. 
Vicinity of Elkhart. 
Elkhart lies in the sandy plain of the Elkhart River. There is 
no workable gravel depo.si~ within reaching distance, the sand run-
ning 6 to 10 feet deep. The bluffs at the edge of the valley show 
some gravel, but it is sandy. Under the sand there is plenty of 
good gravel in many places, but a scoop will be necessary to get it 
out. 
There are 312 miles of improved road in the cOunty, all built 
of gravel, under the land tax system. The gravel roads about Mid-
dlebury and N ewParis are good, but most of the others are built 
in slovenly style, with poor material. . 
ST. JOSEPH COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 560 
Population in 1900 ............................................ 58,881 
Miles of public roads ..... " ........... , " ., ........... " .. " .. . 870.7 
Miles of improved roads*....................................... 238.7 
Percentage of !"Oads improved.................................. 27.4 
Miles improved with gravel ................................ " .. . 238.7 
Miles improved with {'rushed stone ......... " ..... ',' ...... " .... None 
Average original cost of gravel :roads per mile ....... " " .. " .. , ' $750 
Total original cost of improveq roads .... : ...... ~ ................ $179,025 
Authority ....•...... '" .. A.J. Haminond, 'City Engineer of SOuth Bend 
'''No roads have been built in this county under the gravel road law per_ 
taining to specal assessments, The separate, townships provide a road tax whiC'h 
is used by, the trustee' to open roads,. build dirt roads and gravel certain roads, 
and a small mileage In each township is presumed to be graveled each year. 
"The accounts of the trustees will not' show, without an extended s~arch by 
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This county, with South Bend as its capital, is on the Michigan' 
line. At least half its area is gravel plain. Almost all the north-
western half of the county is a gravel area, formed from the out-
wash of the Valparaiso andlfaxinkuckee moraine. The St. Joseph 
River occupies an extensive gravel area. In the southeast corner is 
a till-plain which contains more or less gravel under the till. The 
moraine here is the northern end of the Maxinkuckee lobe. 
The general characterization of the county is that of gravel and 
sand. The valley of the St. Joseph River is a gravel. plain, the 
first bottom, comprising the deposits on the inner side of the bends? 
being, as a rule, sand. The second bottom, which is 8 or, 10 feet 
above the first, has a surface cover of red clay and sand 2 t<;> 6 
feet deep. Below this, gravel pockets of enormous size are found, 
and everywhere there is a gravel stratum underneath:, 
Vicinity of Mishawaka. 
One of the characteristic gravel pockets is at Twin Branch, three 
miles east of Mishawaka, where the Lake Shore owns a pit. There 
are hundreds of thousands of yards of excellent grey water gravel 
here, which will build good roads, if a little of the clay is added 
to aid in packing. 
Just in the edge of Mishawaka, in the river bluff, there is an 
exposure of gravel indicating at least 50,000 yards of good ma-
terial. The stripping is practically nothing, since the surface 
material is necessary to good road-stuff. Another pocket, equally 
good but smaller, is in the heart of the city, two blocks from the 
postoffice. Every excavation in Mishawaka which is4 to 6 feet 
deep gets through the red sand into the gravel. This statement 
holds good for the entire valley, as far as observation and trials 
showed. 
On the south side of the valley, along the hills of the M~in-
an accountant, how much of the road tax goes to maintenance and hOlW much to 
new roads, etc. 
"The trustee of Portage township, where South Bend Is located, tells me that 
he has about $6,000 It year for repairs on roads, new roads, etc., and that he bullds 
or rather puts gravel on about three or four miles of road per year. If the other 
townships do as well there should be some 40 miles of road graveled per year. 
Those graveled last year cost about $500 per mile, as near as the trustee could 
tell; but there was llttle grading and the gravel was close to the road. The cost 
of $750 per mile is therefore estimated . 
. . "There is not much Interest taken In this work, as in the central part .of the 
State, 'and yet I suppose the farmers are well satisfied with the system."":'£: J. H. 
12-GeoloIY. 
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kuckee moraine the outwash is spread, delta-fashion, over the bot-
tom for a distance of 200 to 400 yards, and adds 2 to 10 feet of 
sand to the top covering. At such places, the gravel is found 4 to 
12 feet down. This valley contains gravel enough for the entire 
county. There is no reason why it should not be used upon all 
roads within hauling distance. 
Southern Portion of County. 
South from Mishawaka and South Bend the morainal hills oc-
cupy a strip running to the south line of the county and 6 to 8 
miles wide. The hills are mainly clay and till, with some sand 
and gravel seams, and a heavy gravel at, the bottom. The usual 
depth of the wells is 100 to 150 feet, when the great gravel 
stratum is reached. The section of a well being drilled about 
three miles south of Mishawaka showed: 
Section oj Well 'Three Miles South oj Mishawaka. 
Feet. 
1. Sand ........................................................... 10 
2. Hard pan and sand ............................................ , 1) 
3. Clay ........................................................... 10 
4. Sand and gravel .... '" ., .......... '" ........... " ., ...... " ... 40 
5. Clay ........................................................... 60 
6. Gravel (water bearing) .............. ,........................... 5 
There is no way to predict anything about this region except 
that gravel is very scarce. In 20 square miles here, there is not 
a single pit. The road on the crest of the moraine varies in nature. 
Stretches of sandy material are followed by stretches of clay and 
hard-pan. The latter, when well graded, makes a pretty good road 
of itself. There are half-mile lengths of it here as good as most 
gravel roads. The methods of D., Ward King would make elegant 
roads with this material to' work upon, and with a solid bed, gravel 
could be profitably hauled from the valley for five or six miles and 
used as a top dressing. . . ,. 
The differences in the sanieglacial formation within compara-
tively short distances is obvious here in this Maxinkuckee moraine. 
At Rochester the typical section is: 
Feet. 
1. Clay ............................... ' .. , .................... " 4-- 8 
2. Gravel ................... :. :' ... ;-; .. ': .. ' ................. " ... 20--60 
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Here the typical section will show: 
Feet. 
1. Clay or hard pan ............................................. 20-----tiO 
2. Sand or gravel .............................................. 10--20 
with more clay beneath. 
Walkerton and Vicinity. 
The best pit seen in northwestern Indiana for road material is at 
Walkerton. Thel quantity is practically unlimited, and the strip-
ping is light. The upper four or six feet of the gravel is red in 
color, due to the presence of 20 per cent. of red clay. This is the 
gravel preferred hereabouts for road use on account of its quick 
packing. Under the red gravel is a layer 10 to 15 feet deep of 
pure gray material, fine grained and ideal road-stuff, when mixed 
with a little clay to insure packing. A mixture of this and the red 
clay ought to make an eXCBllent road, since it. would pack well and 
wear a long time. 
The pit is owned by Starke Oounty people, who this year (1905) 
are building 21 miles of road from it, and it is thought that an-
other 20 miles will be built of this gravel in 1906 . 
.LV orth Libe1'fy and Vicinity. 
North Liberty is in the middle-of a gravel plain composed of the 
overwash from the moraine out towards the Kankakee river. The 
plain is sandy on the top, with a fair quality of gravel almost 
everywhere underneath. Almost any excavation four feet or more 
in depth reveals this gravel, and there is clay enough in it to pack 
it hard in a year. . 
The Three I Railway has a large pit in this gravel plain, 
a bout 7 miles north of North Liberty. There are thousands' of 
yards of good gravel here. 
At a numbe·r of places in this. vicinity pits are in operation, any 
one of which would, if develo'lled, furnish enough material to build 
all the roads within hauling distance. It is certain that this en-
tire gravel plain can build its roads with good gravel and not haul 
more than two miles. 
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Lakeville (}JfId Vicinity. 
At Lakeville, in the Maxinkuckee moraine, there is no gravel. 
The railway cuts here show 20-25 feet of yellow clay. At the vil-
lage, there is a sand-pit, from which some poor material has been 
taken and used on the roads. This sec.t~on can be graveled without 
excessive hauling by opening pits in the plain just beyond the 
moraine. In many cases, the material will have to be hauled 
4 or 5 miles, but it is worth putting down after it is obtained. 
All of the principal roads in the county are graveled, and some 
of the side roads. What is needed is some systematic work-the 
establishing of grades, the more careful selection of materials, and 
thorough superintendence of the work. With such an abundance 
of good building material, this county should have as good roads 
as any in the State, and it lacks much, as yet, of reaching this 
position. 
The following table showing the miles of public and improved 
roads in the county, by townships, was prepared by one of the 
assistants in the office of A. J. Hammond, City Engineer of South 
Bend: 
Tabulation of Roads in St. Joseph Oounty. 
Mil"" of 
Public 
Toum.hip. Road. 
Center ............................................... 40 
Clay ............................... ' ....... '" ... " .... 46.5 
German ...................................•.......... 38.66 
Greene ............................................... 61 
Harris ............................................... 48.5 
Llberty ............................................... 86 
Lincoln ............................................... 48 
Madison .............................................. 103 
Olive ....................•............................ 93.5 
Ptmn ................................................. 141 
Portage .............................................. 28 
Union ................................................ 82 
Warren .............................................. 54.5 
Totals ....... , ..................... .' .............. 870.66 
LAPORTE COUNTY. 
Area in square miles ........................................... . 
Population in 1900 ............................................ . 
Miles of public roads ......................................... . 
Miles of· improved roads ....................................... . 
Percentage of roads improved ................................. . 
Mil •• of 
Ora".l 
Road. 
19 
19 
17 
16 
15 
27 
20.66 
8 
25 
33 
14 
8 
17 
238.66 
563 
38,386 
1,200 
89 
7.4 
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Miles improved with graveL................................... None 
Miles improved with crushed stone............................. 89 
Average original cost of stone roads pel' ruile ... " .. .. .. .. .. .. ... $4,000 
Total original cost of iniproved roads .• , •...... '" ............... $356,000 
Miles of improved roads (stl?ne) bunt in 1005 ... " ., .. .. .. .. .. .. . 16 
Miles of improved roads (stone) contracted for 1906. .. .• .. . . .. .. . 3.5 
First improved roads built..................................... 1901 
Satisfaction of farmers with investment in improved roads.. .. .. . Good 
Authority ............................................... L. E,. Daniels 
This county, in the northwestern portion of the State, has three 
distinct topographic belts. A narrow strip along Lake Michigan 
is mainly sand, with a very occasional clay knoll; next to this comes' 
a morainic belt extending across the county in a northeast-south-
west direction. The upland district is clay in the main, with 
sand in the bases of the knolls. There are some little gravel 
lenses down in the clay 25-30 feet, in which many of the wells find 
water. Between the moraine and th~ Kankakee there is a sand 
plain made up of overwash from the moraine. There is very little 
gravel here, at no place nearly enough to make a workable pit. 
There is not a township in the county that has enough gravel for 
road purposes. This condition has been recognized, and macadam 
has been placed in the main'roads. A very fine stone road extends 
from Laporte to Michigan Oity, and there are other shorter roads. 
PORTER COUNTY. 
Area in square miles ..... " ...... , .. , ...... " ......... " .. .. .. . 418 
Population in 1900 ............................................. 19,175 
Miles of public roads... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 1,000 
Miles of improved roads....................................... 110 
Percentage of roads improved.................................. 10.1 
Miles improved with graveL................................... 91 
Miles improved with crushed stone .. , .......... " ..... " .. .... . 19 
Average original cost of gravel roads per mile* .... , .... " .. .. ... $3,150 
A verage original cost of stone roads per mile. . . . . . . . . . . . . . . . . . .. $3,100 
Total original cost of improved roads. '" '" ... '" ....... , ...... $345,000 
Annual cost per mile for repairs on gravel roads 5 yeas old. .. .. . $45 
Annual cost of repairs per mile on stone roads 5 years old. . . .. . . $30 
1<'irst improved roads built ..................................... 1897 
Satisfaction of farmers with investment in improved roads..... . Good 
Authority ...... , " ............. " ........ S. P. Carboy, County Auditor 
·"Most of the roads of this county were put in several years ago when labor 
and material was much cheaper than now. We have about 15 miles under way 
and It will cost aLout $5,000 per mile, according to the report of the viewers. This 
is not all due to increase in supplies, etc., but the demand Is for better roads, and 
the specifications have been mad\! much stronger. 
"The majority of the farmers III the county are very much in favor of our sys-
tem of gravel roads, especially in Union, Center, Portage, Westchester and Boone 
townships. Some of the other townships have no gravel roads as yet." S. P. C. 
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This county lies just west of I~aporte County and south of 
Lake Michigan, in the northwesoorn portion of the 8tate. Three 
distinct topographic belts or regions, each with well marked charac-
teristics, comprises its surface. The northern one of these, com-
prising about 70 square miles, is composed mainly of sand, thrown 
up either in hills or dunes, some of which approximate 200 feet 
in height, or in low ridges, usually six to 15 feet above, the level 
of the marshes which lie between them. 
The middle or morainic belt is about 15 miles in width, and com-
prises about 200 square miles of the area of the county. The 
third region of belt of the county is marsh land in the valley of the 
Kankakee basin. This area comprises about 105 square miles, a 
large part of which is rich, well drained prairie lands, the- re-
mainder being overflowed each year by the Kankakee. 
The crest of the morainic belt rises from 840 to 888 feet above 
Lake Michigan. It. enters the county from the west near the cen-
ter, and passes in a northeasterly direction to a point some five 
miles north of Valparaiso. Thence it runs eastward to the county 
line, at which point the moraine is but about seven miles in width. 
In general it is made up of alternate layers of yellowish clay and 
sand, which range from 12 to 20 feet in thickness. 
But little, if any, gravel suitable for road purposes has been 
found in the- county, though careful investigation may reve-al some 
deposits in the higher ridges north and west of He-bron. Several 
small deposits have been found just south and west of Valparaiso, 
one of which, called "Sugar Loaf," 20 feet in height and covering 
half an acre, was used on the streets of that city. A deposit three 
feet and more in thickness was noted east of Ben Marsh on the 
side of the Valparaiso and I.aporte road, in the southeast quarter 
of section 10 (35 N., 5 W.r The appearance of the surrounding 
country is very favorable tOo the discovery of gravel deposits in 
this vicinity, though carefnl search has, as yet, revealed none. 
The gravel 01' stone used on the 110 miles of improved roads of 
the county has all been imported from Illinois. For that reason 
the cost of the roads is much higher than in those counties to the 
east and south where mate,rial is found close to the roads where it 
was used. Not an outcrop of rock of any kind occurs in the county. 
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LAKE OOUNTY. 
Area in square miles .................... , .. .. .. .. .. .. .. .... .. .. 465 
Population in 1900 ...................................... · ... ··· 37,892 
Miles of public roads....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700 
Miles of improved roads .............................. ········· 158.06 
Percentage of roads improved ........................... ······· 22.5 
Miles improved with graveL ............................. ······ . 71.16 
Miles improved with crushed stone ............ , ......... , .. .. .. 86.90 
Average original cost of gravel roads per mile. .. .. .. .. .. .. .. ... $3,013 
Average original cost of stone roads per mile ................. , $4,330 
Total original cost of improved roads ........................... $590,753 
Annual cost of repairs per mile on gravel roads 5 years old. .. .. . $50 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $95 
Miles of improved roads (stone) built in 1905. . . . . . . . . . . . . . . . . . . . 3 
First improved roads built ............................... ····.'· 1896 
Satisfaction of farmers with investment in improved roads...... Good 
Authorities ...... W. L. Allman, CO. Auditor; W. F. Bridge, Co. Surveyor 
This county occupies the extrffille no.rthwestern corner o.f Indi-
ana, and is bounded o.n the So.uth by the Kankakee River, o.n the 
no.rth by Lake Michigan and o.n the west by Illino.is. The toPo.-
graphic belts are of the same nature as tho.se fo.und in Porter 
Oo.unty, and consist o.f a sandy notthern, a middle mo.rainic and a 
so.uthern marshy regio.n. The no.rthern regio.n of the co.unty CQm-
prise3 abo.ut 143 square miles, the most o.f which is covered with 
rather lQw, parallel sand ridges with numerQUS marshy depressio.ns 
0.1' sags intervening. In the no.rtheastern co.rner, about. Millers, 
~re a number Qf very high sand dunes. 
The middle 0.1' mo.rainic regio.n is covered by a sheet o.f drift 
which, at. Cro.wn Point, the cQunty seat, is 141 feet in thickness. 
Where this mo.raine crosses the State line and enters Lake Oounty, 
it is about 17 miles in width. Its So.il in many places in its no.rth-
ern Po.rtio.n immediately overlies a thick bed o.f clay, in which are 
mingled many pebbles and small bo.ulders. In its so.uthern portio.n 
it is, fo.r the mo.st part, a high ro.lling prairie, the So.il o.f which is 
a rich black lo.am, and CQvers with a depth of Qne to three feet the 
day till o.f the mo.raine. This clay varies in thickness fro.m 40 to 
65 feet. Beneath it is a sand 1ltratum frQm 20 to 70 feet thick, 
which furnishes a plentiful supply of water. 
Gravel suitable for road purpo.ses sho.uld be found in the higher 
ridges Qf this mo.rainic region, but a careful search has no.t, as yet, 
revealed its presence in any locality. It is plentiful in the clay So.il 
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of the uplands and seems to have been scattered through this soil 
and not accumulated in thick hedsor deposits as in the moraines of 
central Indiana. 
The largest deposit noted in the county was near 'Vest Creek, 
in section 7 (32 N., 9 W.). It waR excellent in quality but was 
only about two and a half feet thick and was over,lain''Yith' three 
feet of earth and underlain with coarse sand. A.careful investiga-
tion may yet reveal deposits of gravel of workable size in the 
higher ridges east and west of Lowell. 
About 80 square miles of the southern portion of the county are 
comprised in the Kankakee basin. This area is, for the most part, 
marsh land, whicb for several months of the year is covered with 
fr'om two to five feet of water. When drained, as it some time 
will be; it will form one of the richest and most productive regions 
of northern Indiana. . . 
All of the material U$E?d on the improved ro'ads of the County has 
been shipped in from Illinois. As in Porter County, tpe cost of 
these roads was therefore higher than in the regions to the south 
and east, where road material is plentiful. 
STARKE COUNTY. 
Area in square miles ................... " .. " ......... " .. .. .. . 314 
Population in 1900............................................. 10,431 
Miles of public roads ................................ ,. " .. .. .. . 650 
Miles of improved roads. " .. " .... -......... , ...... " .. " .. .. .. . 73 
Percentage of roads improved ...... ; .......... , . . . . . .. . . . . . . . . . 11.2 
Miles improved with graveL .................................. ; 60 
Miles improved with crushed stone............................. 13 
Average original cost of gravel roads per wile ..... " ., " .. " '" $1,250 
Average original cost of stone roads per mile ......... '" .... '" $2,200 
Total original cost of improved roads .. '" ...................... $103,600 
Miles of improved roads (gravel) built in 1005 ..... '" .. " .. .. .. . 28 
Miles of improved roads (gravel) contracted for 1906 ..... '.' .. .. . 83 
First improved roads built..................................... 1901 
Satisfaction of farmers with investment in improved roads-
"They kick before the election and before they are built, but after 
they once have them they would Iwt do without them." 
Authority .......................... Lee M. Ransbottom, County Auditor 
Starke County lies in northwestern Indiana on the eastern side 
of the Kankakee River. Its topography is simple. Monotonous 
sand dunes interrupt more monotonous sand and muck ,fiats., 
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There is no relief and hardly any diversity of soil. The sand is 
the yellow loose sort that drifts before the wind, and that grows 
little except sand burrs and scrub oaks. The gravel deposits in 
this county are very much like the occurrence of snakes in Ireland. 
In California Township "gravel" pits have been worked on the 
Shilling and Rogers farms. In the former locality the material 
is poor, at least 60 per cent. being sand. It is hardly better than 
coarse, sharp sand anywhere in the pit. The latter locality, near 
Round Lake, is a little better as to quality." 
On the Short farm, five miles southwest from Knox, there is a 
small deposit" of fair gravel, ;enough probably to gravel 8 or 10 
miles of road. 
I~ North Bend Township, in the vicinity of Bass Lake, there is 
proba:hly enough gravel to improve the important roads in the im-
mediate neighborhood. . 
. Iil Wayne T()wnship, 3 miles northwest of North. Judson, J; 
Kellar has ~good pit in a ridge. Some 25 or 30 miles of road have 
been built from. this pit, and there is probably en,ough gravel left 
f~r as much more. His impossible here o~ anywhere else in Starke 
Co~tit'y to make ~~y accurate estimate of the gravel in a bed. Sand 
seams 'a~ freque~t, and the gravel often thins out withina spa~e 
of 10 feet. ." .. . 
Throughout .most of this county road material IS being imported. 
For" t~enty miles" of .road to be built in the northern part of" the 
county the gravel is to be shipped in from Walkerton. Some stone 
road h~s be~n built and more will be. In vie~ of the sCflrcity of 
gravel here and its poor quality it is no doubt wise to ship in m~~ 
terial that will be worth the expense of grading a roadbed. 'While 
stone roads will have a greater original cost, they will, if properly 
constructed, be more durable, and therefQre cheaper in the end. 
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MARSHALL OOUNTY. 
Area in square miles ......................... " '" ........ " .. . 440 
Population in 1900............................................. 25,119 
Miles of public roads ...................... , ..... " .. " .. .. .. .. . 800 
Miles of improved roads". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1M 
Percentage of roads improved.................................. 56.2 
Miles improved with graveL................................... 450 
Miles improved with crushed stone .... '" ........ , ..... '" ... .. . None 
A.verage original cost of gravel roads per mile ....... " .. .. .. .. . $815 
Total original cost of improved roads ......... " ................ $141,750 
Annual cost of repairs per mile on gravel-roads 5 years old. .. .. . $50 
Miles of improved roads (gravel) built in 1905................... 50 
Proportion of improveu roads built since 1895. . . . . . . . . . . . . . . . . . . 75% 
Satisfaction of farmers with investment in improved roads...... Good 
A.uthority ............................... E. L. Singrey, County Auditor 
* All Improved roads were built by working out the road tax. "The soil is sandy 
and water runs away almost Immediately after falling, so the roads are in good 
shape most all the year. The Board of Commissioners has never felt it necessary 
to build, nor has there been any demand from the people for stone or gravel roads. 
Nevertheless, the roads in this county will compare favorably with those of any 
other county In the State." H. L. S. 
This county lies in northern Indiana, the second from the north 
boundary and the fourth from the east. Plymouth is the county 
seat. The surface consists of the prominent Maxinkuckee lobe of 
the Saginaw moraine,-a succession of sand :r:idges imd low marshes 
in the central portion. This morainal tract is flanked by the flat, 
sandy plain (mentioned more fully under Kosciusko County) on 
the east and the dreary sands of the Kankakee area on the west. 
This is pre-eminently a sand county. Very little clay occurs and 
very little gravel. 
Vicinity of Plymouth. 
South from Plymouth on the Michigan road one mile and again 
two miles two abandoned 'gravel pits show the arrangement of the 
drift in the morainal region. The gravel, a coarse, bouldery stuff, 
lies under yellow sand 15 to 40 feet doop on the ridge tops, 8 to 10 
feet thick in the lower ground. The gravel is too coarse for good 
road material and the sand too fine. The Michigan road and other 
main roads in this vicinity are built of the sand, and in July the 
dust was 4 to 8 inches deep. 
Southeast of Plymouth on the 1.. E. and W. Railway for five 
miles the country is a succession of low sand ridges and swamps. 
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The surface soil, where there is any, is sandy till. There is no 
gravel in sight, and none in the well sections short of 25 to 40 feet. 
As a rule thebases of the ridges are coarse gravel, but it is so deep" 
ly buried that it can not be worked except where water has cut 
away part of the sand. "Even in such places the stripping soon 
becomes excessive. Yellow River, which cuts across this moraine, 
rarely gets down to gravel. The bars and the banks are accord-
ingly sand or mud. 
CuZver and Vicinity. 
The shores of Maxinkuckee Lake show the diversity of the 
morainal material. The lake is in a trough between two ridges 
having a general north-and-south trend. The ridge on the east is 
clay-topped, with sand and gravel base. Dillon's gravel pit in this 
ridge near the Yandalia Railway shows 15 feet of gravel under 
2 to 6 feet of clay. Two wells in the top of the ridge show, re-
spectively, 4 and 10 feet of clay overlying 20 feet + 0.£ gravel and 
sand. The gravel is not uniformly distributed, some wells missing 
it entirely. 
The western ridge rises 35 feet above the water and is all sand 
of the yellow, "sugarlike" variety. There is no gravel here. The 
Vandalia Railway maintains a sand pit on the south shore of the 
lake. The product is at least 60 per cent. sand, and is totally unfit 
for road stuff. 
In the extreme southern part of the county the sand and clay 
which forms the tops of the ridges have disappeared, leaving huge 
mounds of gravel or sharp, coarse sand. This substance makes 
good roads /lnd is abundant. It reaches its maximum development 
along the Tippecanoe River in Fulton County. 
Argos arnd Vicinity. 
Argos lies near the eastern edge of the moraine. For a mile east 
of the village the morainal topography is distinguishable, although 
the ridges seldom have a relief of more than 10 feet. Generally 
the country is fiat, and east of the moraine is a marshy sand plain 
which occupies the northeastern quarter of the county. 
The soil on the moraine edge is a sandy loam. Down 6 to 15 
feet (the latter for high ground) a fine water gravel occurs prac-
- ----------
188 REPORT OF STATE GEOLOGIST. " 
ticallyeverywhere. All the wells in a radius of 11J2.miles show it. 
It is not used for road-stuff because the abundance of water in it 
makes the work of extraction difficult. The low ridges have 2 to 
6 feet of loam or clay on top, with gravel at the base. A pit has 
been opened in one of thefle ridges on Wisely's farm 2 miles north-
east of Argos. ,The gravel, which is only fair in quality, lies under 
2 feet of clay and is much mixed with sand. Practically every 
ridge in the vicinity is like this one; but it seeins that the better 
water gravel should be removed by a gravel pump and then used in 
preference to the ridge material. 
At Inwood, 6 miles east of Plymouth, the distribution of drift 
in the :flat plain mentioned above is plainly evident. A gravel pit 
here shows the following section: 
Section of Pit neal' !'Il,1vood. ' 
Fe". 
L SOil.; ......... """ .•.... " ....... .' ...... : ............. " .. " .. . 1 
2", ~Sandy yellow till .. ; ........... , . " ............ '" ........ '" ... 6--1 
3. Yellow, bou!dery graveL ....................................... 6--9 
4. Gray water graveL............................................ 2 
In this vicinity there are thousands of yards of good gravel in 
sight with no expense for stripping. All the low ridges here con-
tain sand or gravel. The low ground has a black surface soil with 
gravel beneath. The plain here, as in KosciuskoOoUIity, is gra~el 
and sand. The expense of extracting the gravel is slight;' and there 
is enough for all purposes. 
The western strip of the county for about 2 miles in width may 
be dismissed in few words. It lies in the Kanka:kee sanas and ha!'1 
no gravel. 
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KOSCITJSKO COUNTY. 
Area in square miles ........... '" ........................... , . 521 
Population in 1900............................................. 29,109 
Miles of public roads ................ , ... ; ......... c .......... , . 1,300 
Miles of improved roads .................... ; ....... -......... _. , . - 254 
Percentage of roads improved ......... : .. , ........... , ....... , . 19.5 
Miles improved with gravel* ................................... - 250 
Miles improved with crushed -stone ... " .. " ...... " ............ - 4 
Average ortglnal costo-f gravel roads per mile ................ , . $700 
Avenl,ge original cost of stone roads per niile ..... , ......... _: . '.. $1.000 
Total original cost of improved roads ........................... $179,000 
Annual cost of repairs per mile on gravel roads 5 years old .... , . $50 
Satisfaction of farmers with investment in improved roads-
They are well satisfied when a good road is ~ade, but are very much 
dissatisfied with those already turned over, to the_ county. 
Authorities .... G. W. McCarter" Ex-Co. Surveyor; Eft. Sharp, Co. ,Auditor 
- \,'~" . 
*All tlie improved roads haV:llbeen built by the -townships. Sixteen miles _have 
been turned ovel; to the county to be' kept in repair. The cost ti-s given "is _esti~ 
mated, no accurate accounts having been kept. "We have no roads_ Improved by 
contract and sale _of bonds- in this county,in the sense that they_ are- so ill,lproved 
in the central and southern parts -'of the Stat,.e. That is, we -have never had a 
public road Jinproved nor_'c(mstruct:ed through lilgal- proceedings' in -the Commis-
sioners' Court and Auditor's office. ,The present law has, b.een of nolielp tp this 
county, because it was not tried. _ Our natural- gravel ma-kes flO fair -a rolId most 
seasons of the year that our people seem satisfied with a smal~ amount of graveling; 
"True, we have had some gravellng done, but it has been- -done in a haphazard 
way, with no system, so that one supervisor ofttn- destroys- what a 'former -super-
visor or trustee has done. We have had a few mlles of road graveled in a wall, 
and accepted by the county commissioners, and afterwards kept in travellng 
condition by the county. 
"The fact is, our people do not know what good roads are as understood by 
good road-makers. Our roads are, for the most part, common dirt roads, with 
pow and then a cut or a fill, and without system, grade or anything else, only 
a place to drive along. lt may be I am too hard on our roads, but I have seen 
so much better ones that my ideas regarding road construction are far different 
from those in practice here." G. W. M. 
This county is in northeastern Indiana just east of Marshall 
County. It may readily be divided into three parts according to 
its topography. 'l"he eastern hali is morainal, being principally 
in the area of the Saginaw 1000, apd therefore sandy or gravelly; 
The southeastern portion, however, is on the Erie morajne ,and 
clayey. The western part of the county is flat and marshy; yet, 
strange to say, the divide between the Tippecanoe find the north-
ward flowing streams lies in this plain. The third, portienis:a 
triangular strip of alluvium along the Elkha.rt River, entering 
from the north and comprising perhaps one-tenth'the: area of the 
county." The detailed. description foUowing will make clear the 
distribution of gravel in relation to these three areas. 
~------------------------------- --
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W G!1'8al1J arnd Vicinity. 
Warsaw, the county seat, is near the center of the county on the 
float plain, and nearly surrounded by morainal ridges. There arc 
IF great many gravel and sand pits in this vicinity, the larger of 
\vhich are listed and described. 
;'~''I;'he dredge ditch one-half mile south of Warsaw cuts through 4 
to 6 feet of good gravel, chiefly overwash from the ridges round 
a'bout. T\vo miles south of this ditch, at Pittenger's, the ridges are 
xp.'ainly gravel. The creek here has cut pretty deeply into the 
ridges, exposing gravel in the bJuifs and stream banks. On the 
Pittenger farm there is a practically unlimited supply of fair 
gravel, tests showing its depth to be not less than 20 feet; and there 
are at least 80 acres of gravel exposed along the stream. About a 
mile northwest of this area is another almost as large and appar-
ently as good. 
West of Warsaw about two miles a pit has been opened on a hill-
side 400 yards north of the' road. The gravel here is in thin lay-
ers 1 to 3 feet thick, separated by clay bands, the whole overlain 
by about 8 feet of clay. 
Where the Warsaw and Winona trolley line crosses the Penn-
sylvania R. R. the cut is through a sand ridge with gravel base. 
The sand is 6 to 8 feet deep, with 10 feet + of gravel below. 
The. dredge ditch i~ the park passes through 4 to 6 feet of marl 
and muck, and reaches gravel at the bottom. According to the 
logs of the wells in the park this gravel substratum is 20 to 30 feet 
thick. 
On the Pennsylvania H. R. 3 miles east of Warsaw there is a 
huge pit cutting off the end of a morainal ridge, from which the 
railroad has used some gravel. It is good material and practically 
inexhaustible, but the stripping is becoming excessive. This rail-
way passes through a gravel district from Pierceton 'to WarsHw. 
Practically an the knobs are gravel, and often it is at the surface 
for yards at a stretch. The dredge ditch about 4 miles from 
Pierceton gets down to the great underlying gravel bed. 
North of Warsaw the ridges flatten and are generally sand. 
Farther north the topography becomes flat and the soil sandy, with 
no gravel. The roads here are too sandy to become muddy; but 
dry sand is not a good roadbed. 
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About five miles south from Warsaw on the road to North Man-
chester an extensive pit has been opened in a ridge, from which a 
good quality of gravel is taken for road use. 
Claypool lies in the clay portion of the county. Two or three 
pits have been worked in this vicinity, the largest at Mt Pleasant, 
two miles north of ClaypooL ThEll'le pits are none of them "large 
enough to be "workable," and the product is little better than 
quicksand. A dredge ditch one mile north cuts into some good 
gravel, but there is prohably not much of it. 
At Palestine, six miles southwest of Warsaw, the dredge ditches 
and hills both contain good gravel. In quantity it is practIcally 
unlimited, being found almost everywhere, and the quality varies 
from fair to excellent. 
Northern. Third of Connty. 
From Leesburg north the surface is a flat pl~in, partly till, but 
chiefly gravel. Along the streams the gravel is at the surface. 
Elsewhere a clay or sand 2 to 6 feet thick covers the gravel. A 
dredge ditch one-half mile south of Milford and again a mile south 
has thrown up thousands of yards of excellent gravel. There is 
enough of it lying on the banks ready for use to serve the needs of 
this section for years. According to the well sections the gravel 
bed has only been scratched by the dredge, as they show from 50 to 
60 feet of gravel. 
At Gravelton, three miles east of Milford Junction, the B. and 
O. Railway maintains a big pit in a morainal ridge. 
The northwestern corner of the county, comprising perhaps about 
one-eighth of its area, is marshy, with sand or clay knoUs rising in 
it. They sometimes contain a little gravel, but it is poor material, 
totally unfit for road use. 
Probably no other county in this part of the State has so much 
good gravel so well distributed as Kosciusko. True, there are por-
tions of the county entirely without it; but at least two-thirds of it~ 
territory is amply provided for. 
r 
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NOBLE COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417 
Population in 1900 ...... ; ............................. ,........ 23,533 
Miles of pUblic roads; ...... c. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 850 
1I!iles of improved roads ....... " .. .. .. .. .. .. .... .. .. .. .... ...•. 600 
Percentage of roads improved.................................. 70 
Miles improved with graveL................................... 60Q 
Miles improved with crushed stone.............................. None 
Average original cost of gravel roads per mile*. . . . . . . . . . . . . . . . . . $750 
Total original cost of improved roads ........................... $450,000 
Satisfaction of farmers with investment in improved roads .... '" Good 
Proportion of improved roads built since 1895 ....... ; . . . . .. . . . . . 40% 
Authority ....... ' ............. ; '" ....... .Tno; L. Henry, County Auditor 
·.A.lJ improved roads built by working out' road tax at an estimated cost of 
$750 per mile. 
Noble Oounty is in northeastern Indiana, the second county from 
the northern and eastern boundaries. The village of Albion is the 
county seat. Practically ,the whole topography is morainal, con-
sisting of steep~sided ri~gei; and deep hollows between them. Many 
of these valleys contain'lakelets, especially in the central part of the 
county. The: lakes tributary to, the Tippecanoe usually, have 
swampy bord(}rs, while those tributary to the Elkhart River as a 
;rule have the morainal ridges rising ab:ruptly from the water. 
The morain~ Comprise the Saginaw 1000 in the northwestern, 
the Erie lobe in the southeastern and the int~rl~bate moraine be-
tweenthe two in the central portion of the county. The last named 
occupies ~bout two-thirds of the entire area. The distJ:'ibution of 
gravel bears a direct relation to these moraines. The Erie lobe is 
mainly clay or blue till, with very small beds of gravel at depths 
ranging from ten to 60 feet. The Saginaw lobe; on the contrary, 
is mainly sand or gravel, with very little clay. The interlobate 
area presents a combination of the two, with the gravel always cov~ 
ered by till except where erosion has removed the latter. Thus, 
except in the northwestern part of the connty, the gravel deposits 
that can be worked are confined to the larger streams and the sides 
of the ridges where the clay has been partly removed. 
Tlicinity of Albion. 
A number of the ridge pits are worked in the vicinity of Albion. 
In the southwest edge of the village a gravel pit is sunk into the 
side of a morainal ridge. The npper 15 feet of the section shows 
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blue and yellow till, with probably 20' feet of gravel lying imme-
diately below. This gravel varies much in composition, being for 
the most part sandy; and clay from the top mingles with the gravel 
as it is taken from the bank. 
Two hundred yards south from the pit above mentioned is an-
other much like it in appearance; but the gravel, of which some 
10,000 yards have been removed, is better in quality. A well in 
the flat just below this ridge shows: 
Section of Well near Albion. 
Feel. 
1. Muck ........................................................... 4 
2. Blue till ........................................................ 14 
3. Gravel .......................................................... 4+ 
Other pits of the same nature occur at various places in this vi-
cinity. All show the gravel under 10 to 15 feet of till; and the 
rapidity with which the clay thickens above limits the extent of the 
work. Very few of these pits will yield 10,000 yards of gravel; 
but they are sufficiently numerous to serve the needs of the com-
munity. 
The big cut along the B. & O. Railway two miles west of Albion 
shows very well the general arrangement of the drift. This cut is 
squarely across the trend of a morainal ridge and is 400 yards long. 
For practically all of its length this section applies: 
Section of Out on B. de O. Railway Two Miles West oj Albion. 
Feet. 
1. Yellow till (clay chiefly) ............... " ..... , .. " ..... , ..... 10-12 
2. Blue till ...................................................... 6 in.-2 
3. Gravel, clayey or sandy...................................... 6 
Some three miles west of Albion is the Elkhart River, wi~h its 
flat-floored valley. This valley has 2 to 6 feet of alluvium overlying 
blue till for the most part. The noses of the ridges that extend into 
this valley have been eroded until practically nothing but the gravel 
is left. It is clayey or sandy, but it is exposed with a clay top only 
four to six feet thick. Thousands of yards of poor material may 
be obtained in this valley at little expense for stripping. 
Two miles south and west from Albion the character of the coun-
try changes. Clay predominates, being often 60 feet deep. Most 
wells run 40 feet to first gravel and 60 feet to permanent water 
13-GeoloR~. 
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gravel. There is no surfaCe gravel in this section. All that is 
used comes from the Albion strip north or the Wilmot strip south. 
In this latter area the till thins again, leaving gravel often at the 
surface, and rarely under more than 8 feet of stripping. 
Northwestern Poruon of County. 
There is a strip of country along the western side about five 
miles wide and running two-thirds the length of the county which 
is a flat plain-the valley of the Elkhart River and its tributaries. 
As a rule g-ravel occurs in this plain from 3 to 5 feet down. It is 
poor materi.al, often nothing but quicksand. There is enough good 
material for the main roads, providing it be screened. 
North and west from Albion to the Elkhart alluvium the county 
is morainal, but the ridges are much less pronounced than those 
south. The Saginaw moraine, with its sands and gravel, is the 
prominent feature here, as the Erie lobe, with its clays, is in the 
southernp~)rtion. In this northwest portion the soil is sandy, with 
only an occasional clay knoll. Every ridge is a sand ridge with 
gravel base; and sometimes, as 1lj2 and 2 miles north of Albion, the 
sand has been eroded, leaving the gravel covered with a foot or 
two of loam. This gravel is the same, to all appearances, as the 
water gravel that occurs farther south under 20 to 60 feet of clay. 
Smdhem Porti011 of County. 
The southern :fifth of the county is marshy, with sand or clay 
hills rising island-like in it. The gravel deposits here are small, 
none running over 1,000 cubic yards in content. The material is 
uniformly poor. At Avilla, in the southeastern part, the drift is 
nearly all till, 20 to 60 feet deep. The topography is fiat, with no 
gravel near the surface except some stream deposits and a little in 
the clay ridges. This condition prevails north from Avilla to Ken-
danville. . 
Northeastern Portion of the County. 
In the vicinity of Kendallville the clay has been partly eroded, 
leaving sand and gravel somewhat closer-to the surface. The drift 
here is mainly sand or a very fine-grained gravel. Wells reach 
heavy gravel at 20 to 35 feet in the low grounds and at 40 to 60 
feet on the uplands. Three or four little pits in this vicinity show 
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4 to' 6 foot of gravel under abO'ut 4 feet O'f soil and sand. The de-
posits are small and not very numerO'us. There is much lO'W 
grO'und here, with a blue till underlying black muck. N O'rth from 
Kendallville the Erie lO'be thins out and the ridges are mainly sand 
and gravel. . This condition is best eXPO'sed about RO'me City. 
Practically all the ridges, and the flat grO'und as well, are gravel 
O'r sand. The natural surface is better than most gravel rO'ads. 
An abandO'ned pit of the G. R. .and 1. Railroad shows well the 
nature O'f all this cO'unty. Hundreds of thO'usands of yards have 
been remO'ved here, with much gO'od gravel still left in the bottO'm. 
The sectiO'n shows: 
Section of G. R. & I. Pit near Rome City. 
Feet. 
1. Sandy soil .................................................. 1-2 
2. Sand and gravel ............................................ 15-16 
3. Gravel ...................................................... 4+ 
The Lake ShO're Railroad has a huge pit at the head O'f Sylvan 
Lake near Rome City. This pit covers 40 acres, with at least as 
much more in sight. The pit is in a ridge with a little clay at the 
to'P.· All the higher ridges in this part O'f the county have gravel 
bases, O'ften 60 feet thick, with clay above. The railway cut along 
the G. R. and 1. eXPO'ses at least 20 feet of solid clay befO're gravel 
is reached. The ]O'wer ridges are all gravel and sand, appearing to' 
be the remnants of fO'rmer morainal elevations. 
The road sentiment in this county is nO't very strong. There 
are nO' special levies for road purposes, mO'st O'f the work being done 
by people "working out" their land taxes. 
DEKALB COUNTY. 
Area in square miles ......................................... " 369 
Population in 1900 ............................................ '. 25,711 
Miles of public roads. .. . . .. . . . . . .. . .. . . .. . . . .. . . . .. . . . . .. . .. .. . 360 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 
Percentage of roads improved ... " ...................... " .. .. . 34.7 
Miles improved with graveL................................... 125 
Miles of crushed stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None 
Average original cost of gravel roads per mile. .. .. . .. .. .. .. .. .. . $750* 
Total original cost of improved roads ........................ '" $93,750 
Authority ..... ,. '" ...................... R. D. Boozer, County Auditor 
-The Improved roads were built hy the township and the cost of $750 per mile 
Is estimated. 
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This county, whose capital is Auburn, is in the northeastern part 
of the State on the Ohio line and in the second tier from the Michi-
gan boundary. Its surface is partly moraine, partly till plain. 
The central half of theconnty is till plain, bordered by clay hills 
on the northwest and southeast. A narrow plain borders the St. 
Joseph River, and a small moraine occupies the extreme southeast-
ern corner of the county. 
In this county there is no. outcrop of rock. Gas wells show a 
thickness of 300 to 400 feet for the drift. The moraine is inter-
lobate between the Erie and Saginaw lobes, and is on the Erie side. 
This means that by far the greater portion of the morainal material 
is clay. In many parts of the county, and particularly on the till 
plains, both yellow and blue clays are found. Included in the 
heavy masses of clay there are little pockets of sand or gravel, in 
which water is found, at depths of 15 to 75 feet. 
Auburn and Vicinity. 
In the neighborhood of Auburn there are several gravel pits 
found near the streams where erosion has cut off enough clay to re-
duce the stripping. The gravel· is not very good, being bouldery 
in some places and very san~y in others. The abundance of clay 
in the gravel assists in packing it on tpe road, and where proper 
grading is done a fair roadbed can be made. There seems to be 
a stratum of coarse sand and gravel along Cedar Creek, overlain 
by four to eight feet of clay. Back from the stream this sand can 
not be reached with less than 15 feet of overlying till. Even in 
the valley there are no surface indications of gravel, no sandbars 
in the stream and nothing but clay in the banks. Four miles west 
of Auburn there is a gravel, sand and clay pit from which stuff is 
taken for road repair. It is poor material and makes bad roads. 
Vicinity of Butler. 
At Butler and in the northeastern part of the county generally 
the surface is a heavy, tough clay on the knolls and black, mucky 
soil in the valleys. There is no indication of gravel and no work-
able pit in this vicinity. About 4 miles east of Butler there are a 
number of little holes from which sand and sandy gravel have been 
extracted. All of them together will hardly make one workable 
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pit, and the material is very poor. On the streets of Butler it 
grinds to mud in a year. Wells here run 40 to 60 feet to water, 
through clay, sand and hardpan, with gravel for the water-bearing 
stratum. 
St. Joe a.nd Vicinity. 
St. Joe is 10 miles southeast of Auburn on the St. Joseph River. 
This stream has cut down through the heavy clay, and reveals small 
lenticular pockets of gravel and sand, which are sometimes close 
enough together to make workable pits. One such is just south of 
the B. and O. station. Probably 15,000 yards have, come from 
here. Another similar pit, but not so good, lies a few hundred 
yards east. The river has a number of sand and gravel bars 
formed from the washings of the slopes. The gravel is none of it 
excellent, being mostly a coarse sand. The till of this county, how-
ever, when well graded makes a very fair road of itself, and with 
a top dressing of quicksand gives a good roadbed. 
A small gravel pit is found at Newville and a large one, contain-
ing probably 15,000 yards, at Spencerville. From the latter the 
Spencerville-St. Joe pike, a good road, has been built. 
Wate1'loo OJnd Vicinity. 
Near Waterloo the overlying till thins out. This fact, in con-
nection with the eroding action of Cedar Creek, reveals the gravel 
and sand at a number of places. Just east of Waterloo the town-
ship owns a pit in a bank, from which four or five thousand yards 
of gravel have come. The stripping is red clay, which in small' 
quantities is a valuable constituent of gravel on account of its pack-
ing quality. This till seems to be of quite irregular thickness, and 
on account of its compactness has not eroded very rapidly. As a 
result the valley of Cedar Creek has many elevated banks and 
knolls, all of which contain gravel under the clay. While this clay 
has und"oubtedly helped retain the gravel in place, it is now the 
chief item of expense in the working of the gravel on account of 
the cost of stripping. The pit at the cement-block works east of 
Waterloo shows: 
Section oj Pit East oj Waterloo. 
F.et. 
1. Red till ....................................................... 4--6 
2. Sand ................................................ ···.······ 2 
3. Gravel ...................................... ·· ... ············· 6 
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The gravel contains much sand, probably 60 per cent. of the 
whole. Across the stream, 200 yards east of the above pit, the 
bank of the creek shows 4 feet of clay and 4 feet + of gravel. 
Near the pumping station the abandoned pit of the Lake Shore 
Railway, . from which perhaps 2,000,000 yards of gravel have 
come, shows the nature of the country. The average section here 
shows 2 to 4 feet of clay, with 6 to 12 feet' of gravel below. 
Another pit similar to the sections given above occurs at a place 
1.5 miles northwest of Waterloo. 
As a whole the entire till plain within a radius of two miles of 
Waterloo is underlain with gravel from three to eight feet thick, 
under two to four feet of clay. Below the gravel, hardpan occurs 
2to 10 feet thick, with a coarse, bouldery gravel beneath. In 
this area there are probably between two and a half and three 
million yards of gravel available. The expense of stripping will 
be considerable in places, and the gravel is not of the best qual-
ity. It makes a fairly satisfactory road, however, and should be 
developed. 
This Waterloo gravel belt follows Oedar Oreek three miles or 
more to the northwest, but the stripping soon becomes excessive. 
As one goes north the overlying clay becomes thicker, until at 
Summit, five miles north, it is more than 30 feet thick. There 
is no gravel here, and no indications of gravel until one ap-
proaches Steubenville, in Sreuben Oounty, where the drift thins 
out again. 
In the southwestern part of the county, near LaOtto, there is 
no gravel, the red till on the surface being underlain at a depth of 
six feet by hardpan and blue till. 
This county is pre-eminently a clay county, the average thick-
ness of the drift-till being about 50 feet. There are local thin-
nings of the surfaee clay to 15 feet, but these are rare. Beneath 
the till there is a sheet of sand and gravel which in most places is-
so deep as to be inaccessible. Where the streams have cut deeply 
into the surface the gravel beds are sometimes so nearly exposed 
as to be workable. On the whole, the gravel prospect in this coun-
t.y is poor. 
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WHITLEY OOUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336 
Population in 1900............................................. 17,328 
Miles of pu bilc roads ................................. '. . . . . . . . . . 651 
Miles, of improved roads ...... , ............. , .... ',' .. .. .. .. .. .. . 542 
Perwntage of roads improved.................................. 83.2 
Miles improved with gravel*................................... :542 
Miles improved with crushed stone .......... , .. .. .. .. .. .. .. .. .. . NOM 
Average original cost of gravel roads per mile ... " ., ., ......... , $1,150 
Total original cost of improved roads. " , ' ...... '" ............. $623,320 
Annual cost of repairs per mile on gravel roads G years old. .. .. . $50 
Miles of improved roads (gravel) built in 1905. . . . . . . . . . . . . . . . . . . . 13 
First improved roads built .. , ............................ '. . . . 1886 
Satisfaction of farmers with investment in improved roads..... . Good 
Authority ......................... Chas. E. Lancaster, County Auditor 
*But eleven miles have been built by contract and sale of bonds. The remain-
ing 531 miles are township roads, the average cost of which was computed from 
figures given by the trustees of the county. 
Whitley County is in the northeastern part of Indiana just 
west of Allen County, and has Columbia City for i~s ~unty seat., 
Its topograpby if! diversified. The southwestern cornel' of the 
county is, as 8, rule, flat, black land, with a few ridges coming into 
it from the moraine. The remainder of the county is morainal. 
The strong Erie-Saginaw lobe enters the northwest portion and 
fuses with the Mississinewa moraine. Eel River follows the lat-
ter across the county. The extreme northe'rn part of the county 
is swampy or marshy. A few clay ridges extend into it from the 
Erie moraine. In all this morainal district the clay hills furnish 
the characteristic feat.ure. In the central part of the county they 
rise 40 to 60 feet above the narrow valleys; toward the west they 
become often 100 to 120 feet high and very steep. 
This county is pre-eminf)ntly a clay county. The surface soil is 
a stiff yellow clay from 30 to 100 feet thick. Underneath the 
clay grave] and sand occur to a depth of more than a hundred feet. 
C'TTavel evidently will be exceedingly scarce except where Eel 
River and the larger creeks cut down through the clay. Occa-
sionally a dredge ditch gets down deep enough to touch the top o£ 
the gravel. In Cleveland and Richland townships pumps have 
removed some of this water gravel. It is excellent material, but 
not very abundant. 
200 REPORT OF STATE GEOLOGIST. 
Eastern Portion of the Oounty. 
The largest single deposit of gravel in the county is on the 
Aker farm, 4% miles east of· Columbia City. The tests made 
show that at least 160 acres are underlain with gravel or sand at 
a depth of 1 to 3 feet.. In the pit in this deposit an average thick-
ness of 10 feet is indicated, and various other holes show about 
the same thickness. Judging from the exposures, about 60 per 
cent. of the total deposit is gravel. This seems to be a river de-
posit. It lies inside a bend of the river and is 30 to 35 feet 
higher than the great bed of gravel underlying the till. There is 
no doubt that a gravel supply could be developed here sufficient 
for the use of all the region within hauling distance. 
Vicinity of Columbia City. 
Practically all the workable deposits in Whitley County are 
along Eel River; and they seem to be terraces of river origin. 
Many of the smaller beds are simply the exposure of the under-
lying gravel by the erosion of the clay. These, however, are 
usually small. For example, one mile north of Columbia City 
there are two small pits in little knolls. The total product of the 
two is probably less than 3,000 yards, and its quality is poor. 
These pits are in the river bluffs, and soon become worthless be-
cause of excessive stripping. In this vicinity there are at least 
five pits, all of which mnst be soon abandoned, and their total 
product wHl hardly be 10,000 yards. 
South of Columbia City about two miles there are several small 
pits much like those described above. They occur along a small 
stream that has removed some of the clay. There is still left, 
however, about 8 feet of stripping. 
Western Pm·tinn of County. 
In the vicinity of Larwill the deposits are all small. Two pits 
have been opened in this region, one on the Hayden farm, an-
other on the Helfrich place. The two together will not run 10,-
000 yards. In this part of the county some gravel is taken from 
ditches with pumps, but it is scarce. 
At South Whitley the gravel is practically inexhaustible. The 
town itself is built upon a little plain that is probably a large ter-
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race. Gravel oocurs here under 2 to 4 feet of loam, and extends 
down 10 to 16 feet. About 400 yards southeast of the town 
there is a typical terrace deposit. The pit here is large enough 
to allow 40 wagons to load at once. The gravel occurs 12 to 16 
feet deep under 4 feet of soil at the most. Thousands of yards 
have been removed, and there is much more left, the bed covering 
about 80 acres. 
Two hundred yards up the river from the above pit is another 
like it, and practically the whole course of Eel River through this 
county shows the terraces mostly gravel. There are many beauti-
ful examples of cross-bedding and sorting of material by water. 
Away from Eel River the outlook for gravel in Whitley is 
gloomy. Small local deposits occur, sufficient to maintain the 
principal roads, but the material is not good, and there is an in-
satiable demand for more gravel for repair work. The Eel River 
terraces furnish enough gravel for the whole county; but it is 
poorly distributed. Besides the Aker farm, already described, 
other terrace deposits occur in this county. Six miles from Co-
lumbia City and two miles from the Aker place there is another 
deposit much like it and half as large. 
]'ULTON COUNTY. 
Area in square miles ...... , .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. . 382 
Population in 1900 ......................... ······ ... ··········· 17,453 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 682 
Miles of improved roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
Percentage of roads improved. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. . 7.6 
Miles improved with gravel.... ...... ... ... ... ..... .. .. .• .. .. .. . 52 
Miles improved with crushed stone ............ , .......... ,. .. .. . Non!! 
Average original cost of gravel roads* ............. ; . .. . . . . .. ... $1,231 
Total original cost of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . .. $64,040 
Annual cost of repairs per mile on gravel roads 5 years old... ... $38.46 
First improved roads built ........................ ············· 1890 
Proportion of improved roads 1milt since 1895.... . . . . . . . . . . . . . . . 60% 
Satisfaction of farmers with investment in improved roads ... '. .. . Good 
Authority ................................. K. W. Shore, County Auditor 
.Of the 52 miles of gravel road, 44.54 miles were constructed by' the townships 
and turned over to the county. Their estimated cost Is $1,000 per mile. The re-
maining 7.46 miles were purchased from a toll road company In 1895 for $19,500. 
In a general way this c01lnty is divided into two large triangles 
by the mOl'ainal hills of the Saginaw ice-tongue, the moraine front 
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coming into the couniQr at the southeast corner and leaving the 
county two miles east of the northwest corner. The northern tri-
angle is, for the most part, underlain with gravel, while the south-
west one is almost entirely without it, a great part of its area be-
ing occupied by ~ swamp. 
Rochester arnd Vicinrity. 
Three miles north of Rochester and three-fourths of a mile 
across the Tippecanoe River one finds the first of the morainal 
hills, and they are here typical of the whole. They are of gravel 
and clay, rising often 60 feet above the narrow, deep gorges be-
tween. Almost without exception they contain at least 60 per 
cent. of gravel, the clay being partly on the top and partly on the 
bottom. The gravel supply is practically inexhaustible and is for 
the most part easily accessible. Every hill is a gravel bed, and 
the material is excellent. It occurs in beds of 8 to 20 feet in 
thickness under 4 to 6 feet of clay. From these hills gravel has 
been carried out in the "aprons" to distances of 3 to 6 miles. 
Thus in the creekood one-half mile north of Rochester 6 to 8 feet 
of fine gravel are exposed under 2 to 4 feet of soil. Within three 
miles of the moraine front to the south this same condition holds. 
Every well, ditch and stream reveals gravel, which extends down 
to a depth of at least 6 feet. 
N orih of the morainal hills many smaller ridges occur in a roll-
ing plain. The ridges are uniformly gravel, and the same ma-
terial underlies the plain. Thus for 4 miles east of Rochester the 
surface is a flat, broken only by inconspicuous ridges. The low-
lands are covered by 2 to 4 feet of soil, beneath which occurs 4 to 
6 feet of gravel. In the region about Akron,in the southeast 
part of the county, the same condition is met with. In fact, 
. gravel occurs in the northern triangle almost everywhere. Where 
it is not exposed by ditch or creek, test holes find it in 95 per cent. 
of the attempts at. a depth of 2 to 5 feet. 
Two miles north of Rochester the L. E. and W. Railroad has 
purchased a tract of ground containing three of the morainal hills 
which are typieal of all those in the county. TheSe ridges con-
tain 16 to 25 feet of gravel slightly mixed with sa~d. The tops 
are clay Qr sand, but the ,bases are clean graveL A hill south one 
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mile contains little gravel, but much coarse sand. All the ridges 
extend northwest and southeast, and there are usually 4 to 8 of 
them in the' series. 
Uanitou Lake, a beautiful body of water, lies one mile S0'uth-
east of Rochester in one of the narrow, deep valleys between mo-
rainal hills. Its banks are from 6 to 40 feet high, and areeithel' 
sand 0'1' gravel at the surface, with gravel always at 5 to 10 feet 
bel(}w the soil on top. 
One-half mile southwest of Rochester three gravel pits in close 
proximity show 5 to 8 feet of gravel under 2 feet of soil. They 
are in a low ridge which extends down into the flat conntry,the 
great marsh of Fulton Oounty. This lowland occupies about half 
of the southern triangle. It is a sand flat broken at long inter-
vals by low ridges of wind-blown sand. There is no gravel here, 
even at depths of 50 feet in the wells. This area is much like 
tJ1e sandy regions of Newton and Pulaski counties, to be men-
tioned on subsequent pages. The dune character of the ridges is 
plainly shown by contrast with the water-laid morai'lal hills . 
. The latter are rather regularly placed and contain rounded peb-
bles; sections in pits show plainly the sorting power of wate,r. 
The sand !:tills, on the other hand, are found in no regular direc-
tion, with ~lngular pebbles and without stratification marks. 
Vidnity of De Long. 
Aubbeenaubbee Township forms the northern apex of the south-
ern triangle. . At De Long, on the Erie Railroad, the soil is clay 
~with agrav~l subsoil. The clay is 2 to 4 f-eat deep and is under-
lain almost e,yerywhere with 2 to 5 feet of gravel, usually of poor 
qiIality .. The low ridges are uniformly sand with gravel bases. 
The, whole region about the station is frontal moraine, the hills 
I,Ying 2 to 3 miles to the north. As one goes south the sand be·, 
comes predominant. Three miles south of De Long the, clay. ha~ 
entirely disappeared and the yellow, shifting sand, of the marsh 
area covers everything. 
Kewanna and Vicinity. 
Kewanna i~ in the southwestern part of the county" west, of 
the marsh, Even here the sand covers the surface, and. as usual. 
is without gravel. At three points, viz:,. one' and 9ne-half mile~ 
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south, two and one-half miles south and one and one-half miles 
northeast, pits have been sunk in low ridges and a coarse quick-
sand removed and. used for road-stuff. It is worthless for this 
purpose, however, and ought not to be used. The sand here is 
nort so thick as in the marshy area; and where the ditches are 
more than 5 feet deep they uncover numerous small gravel pockets 
running from 500 to 3,000 yards. This gravel is coarse, but bet-
ter than the ridge stuff. It is only in this southwest' township 
that any gravel is to be found in the southern triangle farther 
from the moraine hills than 4 miles. Taken as a whole, the road 
material here is scarce, and the quicksands used instead do not 
improve matters. 
.PULASKIOOUNTY. 
Area In square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437 
Population in 1900 ................ " ....... , .............. , .... , 14,033 
Miles of public roads.......................................... 875 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
Percentage of roads improyed ........ : ......... , .. .. .. .... .. .. . 9.1 
Miles improved with grayel. ................... , .. .. .. .... .. .. . 67 
Miles improved with crushed stone. ,;.... .... .. ... .. .. .. .. .. .. . 13 
AYerage original cost of gravel roads per mile ................. , $1,383 
Average original cost of stone roads per mile .............. , .... , $2,000 
Total original cost of improved roads .....•..... , .... , .... '" ... $126,500 
Miles of Improved roads (grayel) built in 1905. . . . . . . . . . . . . . . . . . . 40 
Miles of improved roads (stone) built in 1905. . . . . . . . . . . . . . . . . . . . 13 
First improved roads built............................... . . . . . . . 1902 
Satisfaction of farmers with investment in improved roads. ...... Good 
Authority ................................ Ellis S. Rees, C~unty Auditor 
At Francesville, in the southwestern part of the county, there is 
no gravel exposed either by the big ditches or by wells. Occa-
sional small pockets occur, but they are not· "workable." The 
whole township, however, is underlain, at depths varying from 6 
to 14 feet, by limestone which can be obtained in sufficient quan-
tity to macadamize all the township roads. At Medaryville, six 
miles north, the ~and covers everything and conceals the gravel 
if any occurs. No wells or ditches show anything but sand or 
muck. All the northwestern part of the county is in the same 
condition. Every favorable spot and many others was tested and 
nothing found. except an occasional thin streak of co·arse sand .. 
This sandy area extends across the county, bending somewhat. to 
the north on the eastern side. 
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Winama.c arnd Vicinity. 
In the northwestern corner of the town is a gravel bed in a 
ridge showing at least 16 feet of gravel under 3 to 4 feet of clay 
and sand. The quality is fine, but on account of the deposit mn-
ning back under the hill no estimate of the quantity can be made. 
The excessive stripping renders the gravel expensive; probably 
not more than a fifth of the total amount is available, and this 
will be about 80,000 yards. There is about 2 to 8 per cent. of 
clay in the gravel, furnishing a good cementing material. 
In the £outh side of the town a small bed of gravel containing 
not more than 6,000 yards exists under 2 feet of soil. Under this 
comes 4 feet of coarse bou1ders and then 4 feet of sharp, fine sand. 
Three miles south of Winamac, where the road crosses the river 
near the railroad bridge, there is a gravel deposit of perhaps 10,-
000 yards. The gravel composes perhaps 60 per cent. of the 
total, the rest being clay and coarse boulders. The material is 
not of much value and is' not worth using where anything else can 
be had. 
Three and one-half miles west of Winamac, south of the ro:ad 
100 yards, a bed of gravel occurs about 150 yards in radius and 
3 to 5 feet thick at the center. The stripping is 2 feet or more. 
The gravel is fair, but contains much clay and is somewhat 
coarse. Test holes show that the bed does not extend more than 
100 yards from the center; and in most of the productive area the 
thickness is not over 12 inches. Altogether there can not be much 
more than 6,000 or 7,000 yards-of gravel here. 
The Tippecanoe River for 4 miles up the stream and 6 miles 
down from Winamac offers no gravel. The islands are for the 
most part sand, and show the character of the stream load. The 
banks are commonly low and composed of sand or clay. 
In the dredge ditch 6 miles west of Winamac and 1 mile south, 
the dredge cut at a depth of 7 to 9 feet into the top of a gravel 
bed extending for a mile up and down the ditch and varying from 
3 to 12 feet in thickness. The gravel is excellent in quality, but 
the thickness of the soil makes it impossible to get at except by 
steam dredge or gTavel pump. This gravel carries the water of 
this part of the c(}unty and seems to occur everywhere in a radius 
of 4 miles at a depth of 7 to 25 feet. The locality in which the 
206 REPORT OF STATE GEOLOGIST. 
above bed oecurs is neal' the Ambler farm. Two and one~half 
miles northwest of this bed another much like it is revealed in 
the "Monon" ditch. All the wells find their water supply in this 
gravel stratum at various depths. The thickness of the gravel 
varies from 5 to 20 feet. 
Somewhat farther north than the above loealities and four miles 
west of Denham gravel is again exposed in the dredge ditch, aver-
aging 3 feet in thickness under 6 to 8 feet of clay and sand. 
This gravel is very sandy and its use is not to be commended. 
Vicinity of Lakeside. 
At Lakeside, in the south central part of the county, there is a 
fine gravel pit in the top of a clay ridge. The material averages 
at least 10 feet in thickn&'ls and in many places is 25 feet. It 
covers approximately four acr,es, 'and may fairly be estimated to 
contain 150,000 yards of excellent blue-gray gravel. This is by 
long odds the best bed in the county and'is at least equal to any 
other seen during the summer. It is easily accessible and will 
gravel all the roads within hauling distance. 
In the central part of the county 117 sand hills were carefully 
examined, gravel being found in 6, but not in paying quantities. 
Experience shows thnt there is no use in looking for gravel in 
sand ridges. Some little deposits will be found, but they are so 
small as not to be worth the trouble of finding. The clay hills are 
more favorable. 
Starr City arnd Vicinity. 
One and a fOUJ1:h miles west of Star City a gravel bed exists in 
a clay hill under 4 feet of clay and soil. The gravel is pretty 
coarse and sandy in spots. By careful selection, and especially 
by screening, a sati.sfactory road material might be obtained. 
The ditches, however, will solve the gravel problem in this vicin-
ity. Wherever the ditches run over 5 feet in depth the dredge 
has uncovered fine gravel, and enough has been thrown out in ex-
cavating to build half the roads in the region. ,1£ the ditch were 
deepened 2 feet it would supply ample material for all the high-
ways. For three miles weE't) northwest and southwest of the town 
gravel is always revealed by the ditch, and its thickness varies 
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frQm 4 to 9 feet. Away from the streams the same stratum is 
met under 6 to 14 feet o.f clay. There is no. need, howe~er, of 
wQrking these deeper depo.sits until all the gravel exposed by the 
ditch is exhausted. 
The Indian Creek ditch in this CQrner o.f the county revealf'l 
gravel in almost its entire course, and o.ften cuts thro.ugh the beds, 
sho.wing "hardpan" underneath. The gravel is unifo.rmly good, 
4 to 8 feet thick and is Qften uncovered by the excavatio.n. 
It is apparent frQm a study of the foregoi~g sections that the 
southeastern fourth of the county is underlain with gravel. In 
the southwest corner, extending east for about 5 miles, the, under-
lying rock is covered with 18 inches to 40 feet of 10'am and sand. 
The northern part of the count.y for 8 miles from the northern 
line is sand hill and marsh, with no gravel in hauling distance. 
Everywhere else in the county good gravel is found under 6 to 25 
feet of clay and sand; but except along the ditehes it is expensive 
material to obtain. Considering, however, the number of ditches 
and their courses, the so.utheast corner of the county may build 
roads rather more cheaply than m0'st other areas. This gravel 
seems to be intimately connected with the moraines of Fulton 
County, the sand and clay now on the surface being partly the 
overwash of those moraines and partly due to subsequent advances 
of the ice. 
STONE I~ PULASKI COUNTY. 
The southwestern township of this county is underlain by lime-
stone precisely like that sO' extensively quarried at Monon. In 
most of the area the rock is found at depths greater than 7 fee,t. 
On MonQn Creek, ho.wever, about three miles southeast of 
Francesvil1e, and at a point 1l/2 miles northwest of the same town 
the rock comes nearly 0'r quite to the surface. At the latter place 
some little crushing has been done. There is no reason why this 
exposure sho.uld not be worked extensively. At compara,tively 
little expense for quarrying and with no ex('.€ssive hauling the en-
tire country ro.und about might have go.Qd macadamized roads. 
There is no gravel near, and the rock is as go.o.d as any emplQyed 
in neighboring co.unties. 
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JASPER OOUNTY. 
Area in square miles ....................................... , . . . 565 
Population in 19()()............................................. 14,292 
Miles of public roads.......................................... 600 
Miles of improved roads ..... ' ........... '" .... , ....... , ........ 47 
Percentage of roads improved........... .. .. .. .. .. .. .. .. .. .. .. . 7.8 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
Miles improved with crushed stone ........................... ',' None 
Average original cost of gravel roads per mile ..... " .. .. .. .. ... $2,500 
Total original cost of improved roads ........................... $117,500 
Annual cost of repairs per mile on gravel roads 5 years old. . . . . . $125 
Miles of improved roads (gravel) built in 1905 .......... , ...... , . 5 
Miles of improved roads (gravel) contracted for 1906. " ., " .. .. .. 8.5 
Miles of improved roads (stone) contracted for 1906 ......... " ., . 6.5 
First improved roads built:.................................... 1890 
Miles of improved roads built since 1895 ...................... , . 41 
Satisfaction of farmers with investment in improved roads...... Good 
AuthOrity .......................... Jas. N. Leatherman, County Auditor 
An east and west line across this county from Fair Oaks, on 
the Monon R R, to Pleasant Grove, on the Gifford line, divides 
pretty accurately the sandy Kankakee drift from the gravel bear-
ing drift of the southern part of the county. North of this line 
we find the sand hill and flat bog topography of the region to the 
north and west j and here, as there, no gravel occurs. The pov-
erty-stricken yellow sand hills are prominent, with long stretches 
of wet marsh between, and occasionally a little clay is mingled 
with the sand. Sout,h of the line a great many ridges occur, some 
of clay, some of sand. Without exception the clay ridges con-
tain no gravel. In the bottoms of the sand hills, however, pock-
ets of gravel occur in a hit-or-miss fashion. It is rare that one of 
these pockets contains 4,000 yards j but in certain regions they 
are numerous enough to build the roads in the vicinity. Farther 
away from Rensselaer than four miles, however, the clay predomi-
nates, with no gravel. The sentiment in this county seems to be 
for crushed rock, and because of the worthlessness of most of the 
gravel little else is to be expected. 
Vicinity of Rensselaer. 
About 1% miles south of Rensselaer is a ridge, extending east 
and west for about three miles, which shows very well the pockety 
nature of the gravel deposits in this county. At a point 1% 
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miles south of the city, across the road from the "Oollege" Oeme-
tery, is a sand pit in the western end of this ridge. Here, under 
2 to 4 feet of sand, there lies a bed of very excellent gravel. It 
is bowl-shaped, 10 feet thick at the center, thinning out in all di-
rections to less than a foot, in a radius of 40 feet. As the bed ex-
tends into the ridge in three directions the stripping increases so . 
that not more than half the deposit is available. One and one-
fourth miles east of the above deposit another bed is revealed in 
the same ridge. Here, however, the gravel is badly mixed with 
sand. The section shows: 
No.2. 
1. Soil •••••••• 0 ••••••••••••••••••••••••••••••• 0 ••••••••••••••••• 
Feet. 
1 
2. Sand .................................................. ········ 2 
3. Gravel ................................... , ............. ······· .6--8 
No.3. One-half mile southeast of No. 2 is the Adams pit, 
showing much the same section. The gravel here is fairly clean 
and is 4 to 8 feet. thick under 2 feet of soil. 
No.4. On the next farm to the Adams pit and half a mile 
from it is a smaller bed showing 6 feet of gravel under three feet 
of sand. The gravel here is clean and fine grained. 
No.5. Half a mile east of No.4 is still another bed in the 
ridge showing about the same section. A fair estimate shows in 
No.1 3,000 yards of gravel, in No.2 5,000 yards, in No.3 12,-
000 yards, in No.4 5,000 yards and in No.5 5,000 yards, or a 
total of 30,000 yards. There is vastly more gravel than this in 
the ridge, but the heavy stripping renders most of it expensive: 
An attempt was made to connect the various exposures above, and 
of 3'7 holes put down 23 showed from 6 to 8 feet of gravel under 
2 to 5 feet of sand. I am confident that there are at least 100,-
000 yards of gravel in this ridge easily' accessible. Yet where 
the above five pits are located, allowing the graveling of four miles 
of road with less hauling than a mile and often half a mile, the 
highway was almost impassable after an August shower! 
Hauth of this ridge there is no grayel in Jasper Oounty. Two 
and one-half miles south of Rensselaer is the Big Slough, a great 
ditch which drains a flat marsh bounded on the north by the 
gravel ridge and on the south at a distance of two miles by sand 
hills. For six miles' beyond this slough the sand lies deeply upon 
14-Geolon. 
~------------~- ~- ---
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the surface. There is no gravel here nor anything else of any 
value. South of the sand hill country for four miles to the coun-
ty line the surface is a sandy prairie, the shallow soil resting upon 
a sandy shale. Three days were spent in putting down holes into 
the soil and in quizzing well diggers. Both were without results, 
. except that no gravel was foung. The shale is far too friable and 
soft for road material. All roads in this vicinity are improved, 
if at all, with rock imported and hauled from Remington. 
Northeast of Rensselaer four miles, on the John Groom farm, 
is a flood deposit of the river, known as the Beaver Dam. It is 
a fill in the valley and is composed largely of a very coarse sand 
and fine gravel, with some intermixture of soil and mud. The de-
posit is almost half a mile long, from 20 to 60 feet wide and 
averages 4 feet in thickness. On the mads it packs well and 
forms a very good material. Half a mile north from the bridge 
at the lower end of the Beaver Dam there is a gravel pit in the 
side of a sand ridge extending about three miles north and south. 
The gravel is pretty well mixed with sand, but its wo'rst drawback 
is the lack of continuity of the bed. In this pit it varies from 2 
to 12 feet in thickness. Almost anywhere in this ridge gravel 
may be found, but always in pockets, usually with less than 1,000 
yards in capacity. But the number of these pockets and the little 
stripping necessary make the ridge a valuable source of road ma-
terial. Farther east than this the ridges are all sandy and have 
no gravel. 
Four miles straight north of Rensselaer there is a gravel bed in 
the ridge whose contents are about 15,000 yards: The material 
is very sandy, and is valuable only because no better is to be had 
near. The gravel is about 6 feet thick under 2 to 4 feet of soil. 
Northwest of Rensselaer the sand ridges with intervening flats 
occur, and here there is no gravel. 
Vicinity of McCoysbu,rg. 
At McOoysburg, six miles east of the county seat, the topog-
raphy is a repetition of the sand hills and flat bogs of northern 
I,ake and Porter counties. The ridges are sand from 8 to 12 
feet thick, and on the flats the sand is 2 to 4 feet deep. One mile 
southeast of the station a pit has been opened in a ridge and some 
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of the material used on the road. It is absolutely worthless. 
Three miles west of here a small pocket of gravel, not to exceed 
5,000 yards, occurs, but it, too, is worthless because of th~ large 
proportion of sand. 
In the eastern edge of Jasper County, about five miles west of 
Francesville, on the Tillot. ranch, is a pocket of fair gravel con-
taining some 20,000 yards. There is considerable stripping, but 
almost all the material is accessible. 
About three miles northwest of the above deposit there is an-
other bed of poor gravel on the Gifford ranch. This deposit con-
tains probably 60,000 yards and is accessible by rail. Unless it 
be screened its quality will prevent its use where shipment is 
necessary. 
STONE IN JASPER COUNTY. 
In the edge of Rensselaer, south and a trifle east from the 
courthouse, is a primitive crushing plant which makes use of the 
stone found in the bed of the Iroquois River. The upper three 
feet of rock here is a sandy limestone too soft and friable for road 
use. Under this is 2 feet of black to brown limestone, hard )Vhen 
fresh, but crumbling upon exposure. Below this layer is a 
stratum 14 inches thick of good blue limestone. The rock is not 
worked deeper than this stratum on account. of the water seeping 
into the pit. Most of the rock taken out is not of great value in 
road building, and the influx of water prevents the use of the bet-
ter grades farther down. A section here shows: 
Section of Quarry at Rerlsselaer. 
Feet. IncheB. 
1. Soil ......................................... ······.· .2~2 
2. Sandy limestone ...... :............................... 3 .... 
3. Brown or black limestone............................. 2 
4. Blue limestone, hard ....................... · ...... ····· 14+ 
Four miles east of Rensselaer, at the station of Pleasant Ridge, 
a brown limestone crops out, similar in quality and texture ·to the 
top stratum at Monon. The entire ridge is underlain by this 
rock at depths varying from 18 inches to 3 feet. The ridge is 
about 400 yards long and 200 yards wide, the stone showing in 
wells to a depth of 20 to 30 feet. Occurring as it does at least 
three miles from any gravel, it might be of much importanre~ 
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The knolls and ridges to the east of this point are also underlain 
by this rock at about the same depths. 
One-half mile north of the station at McOoysburg a ridge is 
formed of limestone like that at Pleasant Ridge. The stone is 
hard, somewhat siliceous and should make a fair road material, 
especially valuable because good gravel is not to be obtained any-
where within a reasonable hauling distance. 
In the vicinity of Remington, in the southern part of the coun-
ty, a sandy shale has in the past been used for road-stuff. It is 
absolutely worthless and is no longer employed. 
NEWTON COUNTY. 
Area in square miles.......................................... 380 
Population in 1900............................................. 10,448 
Miles of public roads ... " ., .. . . . . . . . . . . .. .. . . . . .. . . . . .. . . . . . . . . 632 
Miles of improved I·oarIs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117 
percentage of roads improved........... . . . . . . . . . . . . . . . . . . . . . . . 18.5 
MIles improved with gravel. ......... '" .. , .. , ......... ...... ... . 11 
Miles improved with crushed stone............................. 106 
Average original cost of gravel roads per mile. .. . . . . . . . . . . . . . .. $1,100 
Average original cost of stone roads per mile ....... " ., ...... '" $1,800 
Total cost of improved roads .. , ......... , .. " .................. $192,096 
Annual cost of repairs per mile on gravel roads 5 years old. . . . . . $25 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . $25 
Miles of improved road (stone) built in 1905.................... 10 
First improved roads built..................................... 1895 
Satisfaction of farmers ",ith investment in improved roads. .. .. . Good 
Authorities ... : ......... A. E. Purkey, County Auditor; Dr. R. C. McCain 
This county is almost without gravel. The northern two-
thirds, as far south as the Iroquois River, is the old Beaver 
swamp, a part of the Kankakee lowlands, with Beaver Lake, now 
drained, near its center. Extending irregularly through the. 
swamp there are many sand ridges 10 to 30 feet high, composed 
of fine yellow sand, sharp pointed and containing f;3W pebbles. 
These fragments are all angular, indicating little water action. 
The whole area is so strikingly like the sand dunes of Lake and 
Porter counties that one is convinced that we have here to do with 
the beaches and sand spits of an old lake, of which Beaver is an 
insignificant remainder. At present these sand hills are moved 
somewhat by the wind. Every heavy windstorm sweeps a fine 
cloud of sand before it, and the south and west sides of the ridges 
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often have hollows scooped out. The angularity of the pebbles 
might be taken to indicate that little wave action has occurred; but 
they form a relatively very small per cent. (less than 1/z of 1 per 
cent.) , and are so thoroughly covered with sand that the lat.ter 
must have offered some protection. Even in the flat marshes the 
sand is from 10 to 30 feet thick, effectually prevent.ing any search 
for gravel; and the well sections in this locality all show an ab-
sence of it. In all the northern part of the county, except the 
two places mentioned below, no trace of gravel was found, al-
though 5 days were spent. in probing the most likely places, some 
300 holes having been dug from 8 to 15 feet deep. In only t.wo 
places were any signs of gravel to be found. One of these is two 
miles north of the town of Brook, in Sec. 5. The deposit here is 
some five feet thick; but it is nothing more than a coarse quick-
sand, and is tot.ally unfit. for road use. A mile of road built. of 
similar material two years ago is now worthless; and the large per-
cent.age of sand leaves the road at least. no better than it. was be-
fore. A bed of gravel very similar to the above occurs 2% miles 
south of the village of Morocco. Here t.he material is somewhat 
more pebbly than in the above bed, but even here the proportion 
of sand is about 80 parts in one hundred. From this deposit 
three miles of road were built some years ago; but the material 
was worthless and no more is being used. 
Southern Portion of the Oounty. 
The two southern townships, Grant and Jefferson, are some-
what different in character from the northern part of the county. 
The surface here is black soil, with occasional sandy ridges. Un-
der the black loam, at depths of 3 to 40 feet., sand is encountered; 
but there is no gravel here except a 5mall deposit in the extreme 
southeastern corner of the county. Here, near the Moran Bros.' 
icehouse, % mile from Goodland, a bed of gravel containing prob-
ably 5,000 yards exists under 5 feet of sandy soil. The gravel is 
poor, but is better than any other 'in the county. In Jefferson 
Township I put down 60 holes and in Grant 30, in places where 
the loam was not too t.hick; but no gravel was encountered. Not 
a well in these townships shows gravel, and none is revealed along 
the streams. Occasionally along the Kent ditch north from Kent-
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land a few pebbles are mingled with the sandy clay, but there is 
no nearer approach to grave]. Practically every quarter section 
in these townships has beene;xamined, but no gravel has yet been 
found. 
As far as gravel roads are concerned, Newton Oounty must 
always be without them if it relies upon its own resources. The 
southern part of the county may have ecxcellent macadamized 
roads. hOiWever, the rock coming from the large quarry between 
Kentland and Goodland. The rest of the county not too' far re; 
moved from the railway may macadamize its ro,ads with imported 
stone from Momence, Ill., Monon, Ind., o,r Logansport. The first 
named rock seems rather soft for road material, but ecxcellent re-
sults have followed from the use of the latter two, especially the 
. Monon rock. 
ROAD MAKING STONE IN NEWTON OOUNTY. 
Three miles east of Kentland, near the Pennsylvania Railway, 
several quarries of limestone are found in a tract of land embrac-
ing about 200 acres. Two large quarries, the ]\,IcKee and the 
Means, are now abandoned; the United States Fidelity and Guar-
antee 00.;* of Baltimore, are now (1904) operating a large plant 
200 yards northeast of the }fcKee quarry. 
The rock in all these quarries is very much folded and faulted. 
In the U. S. F. & G. quarry the average dip is 80° to 85° N. 70 
w. In some parts of the pit the rock is perpendicular, and the 
direction of dip varies widely. In thel McKee quarry the dip is 
uniformly 80° to 85 ° S., 40 E: Half a mile west is the Means . 
quarry, where the dip varies from 20° to 60° N., 45 VI. All 
these quarries are on the sides of a low ridge ecxtending in a semi-
circle a Ii ttle 'over half a mile east and west, and 600 yards north 
and south. Along the top of the ridge south of the ]\,Ieans quarry 
the rock occurs 4 feet down. At the McKee quarry it is found 
at 6 to 8 feet, and north of the U. S. F. & G. quarry 300 yards 
6 to 8 feet. On the south side of the ridge the rock occurs 200 
yards south of the summit 4 to 8 feet down. Beyond these lim-
its the stone plunges rapidly down. At distances varying from 
100 yards to 400 it is found, if at all, at depths of 25 to 60 feet. 
"This quarry Is now operated under the name of the W. F. Goff Stone Company. 
Plate III. 
(a) Tilted Niagara Limestone at McKee Quarry, near Kentland, Newton County . 
• '.JJ :'c,)~}, Quarry east ofDe!~hl, showhlg tilte,d,N,iagara strata. (See p. 272.) 
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This ridge, of Niagara limestone, offers a rather complex prob-
lem; but it seems that it is a synclinal fold, much broken in the 
folding. This view is borne out: (1) By the dip of all exposed 
strata on the north side of the ridge being north or northwest, and 
the dip of all those on the south side being to the south or south-
east; (2) By the abruptness of the edge of the field beyond .the 
limits of the ridge, and (3) By the uniform t.hickness of the drift 
(20 to 40 feet) on all sides of t.he elevation. 
n I,AGRAM or ROCK-B~ARINr;. lUDGE 
J N N! WTQN C aUNT y. 
I=' MckeE QUARRY .'2= U.S. F..,.G QUAfI,R'j 
J= MEANS QUItTfff'i 
Fig. 24. 
For t.he most. part the rock in this area is a semi-lithographic 
limestone, running often to chert, very hard and blue to brown in 
color. It breaks, when fresh, with a conchoidal fracture. In the 
U. S. F. & G. quarry there are exposed 60 feet of rock in 30 
strata, varying from 3 feet. to 2 inches in thickness. Across the 
ends of the almost perpendicular strat.a five feet of rotten stone 
lie, the rock below being hard and of very uniform texture. The 
section here shows: 
Section of U. S. F. & G. Quarry. 
Feel 
1. Soil....................................................... 6"-2 
2. Weathered rock (limestone) ................................ '. 4to 5 
3. Hard" blue or brown limestone ............................. .45 ,to 55 
All the rock is crushed together. The softer weathered portion 
,. furnishes the cementing material, without which the harder chert-
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like fragments will pulverize and blow away. The rapidity with 
which this softer rock cements is well shown on the Goodland road 
half a mile north of the quarry. This road is absolutely smooth, 
the wheel tracks having almost the finish of concrete. It is al-
H01(J:rONTAL SCAl-E,fjl'l:11"- Vos, V ' 
flO CRTI(.AL.JiN::: 110 FT. 
St:CTION ALONG. Lil'l £ A -13 IN F,~ I 
• I. = /t1c/(££ QIJlj/~IfY. :2= U.S.F'tfG.. QUARRY. 
Fig. 25. 
most impervious to water, and in July was free from dust. Other 
roads in the vicinity which have been built longer, but from which 
the softer rock was excluded, were still rough and dusty. 
The plant is very complete, $45,000 being invested in ma-
chinery alone. It comprises two steam drills, a steam scoop, a 
modern crushing outfit, both rotary and "jaw" crushers, quarry 
trucks and two small locomotives with twenty cars. Besides the 
engine room, a blacksmith shop and a machine room is main-
tained. Dormitories and eating houses for the men employed, 
as well as offices and warehouses, are also located here. 
The stripping is done by horse power. Two men, a team and 
a scraper easily remove the two feet of soil from above the rock. 
They are followed by the drillers, who put down holes to a depth 
of 15 feet and blast with dynamite in the evening. The steam 
shovel follows the drills, scooping up the shattered fragments and 
dropping them into quarry trucks. These are drawn by steam 
power to the crusher and ground to fragments 2 inches in diam-
eter. From the hoppers the crushed product is emptied into cars 
of three yards capacity, 6 to 8 of these cars making a _train drawn 
by a "dinky" engine. Now comes the unusual feature of the 
work. The company has (in July) about 60 miles of road to 
build, and teams are hard to get and expensive to maintain. 
Therefore narrow-gauge tracks are laid along the road to be built 
and the locomotives haul the rock to its proper place. About 7 
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miles of track: are constantly maintained, with switches, water sta-
tions, etc. Each train makes 4 to 5 trips daily, thus placing 150 
to 180 yards of crushed rock per diem. 
The following samples of rock were sent in to the office for 
testing at the U. S. Road Laboratory, Washington, D. 0.: 
No. 1. A grey chert with blue, crescent-like markings, very 
hard and brittle. About 4 feet of this rock occur exposed in the 
floor of the quarry. 
No.2. A blue cherty limestone, semi-lithographic, hard and 
tough. About 30 feet of this rock occur in the quarry, all good 
and easy to get at. 
No.3. Irregularly interbedded with No. 2 is a crystalline 
limest~me in strata from 2 to 6 inches thick, comprising not more 
than'10 % of the output. 
No.4. A brown chertEke rock similar to No. 2 except in color. 
The capacity of this quarry and plant is limited by the dis-
tributing facilities to 150 yards a day, which might easily be in~ 
creased to 200. Thirty men are employed, and the price ob-
tained for the material is $1.12 per yard, laid down on the ro'ads. 
The amount of available rock is indefinitely large, but is amply 
sufficient for any demand that might be made upon it. 
The results of the tests made at Washington were as follows: 
Results of Physical Tests of Niagara Limestone f1-om Quarry of the W. F. Goff 
Stone Co., Kentland, Newton County, Ind.'i' 
Specific gravity ... , .. .. . . .. .. .. . 2.7 
Weight per cu. ft .......... (lbs.) 168.4 
Water absorbed per cu. ft.. (lbs.) .33 
Per cent. of wear. . . . . . . . . . . . . . 4.1 
French coefficient of wear. 9.7 
Hardness ................ . 
Toughness ............... . 
Cementing value-Dry ... . 
Wet ... . 
12 
12 
19 
33 
"Fairly good resistance to wear for limestone, and fair cementing 
value. Should give fair results for highway and country-road traffic."-
Page. 
A chemicaJ analysis of the sample made at the same laboratory 
resulted as follows: 
*For standard of comparison see p. 79. 
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Chemical Analysi$ of Niagara Limestone from Quarry of the W. F. Goff Stone 
Co., Kentland, Newt07i County, Ind. 
Pel' cent. 
Alumina (AI20.) and iron oxide (Fe20.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .75 
Lime (OaO) ....................................................... 48.65 
Magnesia (MgO) .................................................. 3.49 
Phosphoric acid (P,O.) ....................... ··.·················· .10 
Insoluble in hydrochloric acid (fine silt) ............................ 5.13 
Loss on ignition .............. ' ............. , .. , .................... 41.64 
Total ........................................................ 99.76 
BENTON COUNTY. 
Area in square miles ...... , ................... , ., ..... " ... . .. . 410 
Population in 1900 ................................ ············· 13,123 
Miles of public roads .......................... ················ 775 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230 
Percentage of roads improved ................. , ......... , . .. .. . 30 
Miles improved with gravel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230 
Miles improved with crushed stone ........ , ............ " .. .. .. . None 
Average original cost of gravel roads per mile ............ , .... , $2,500 
Total original cost of improved roads .......... , .. , ......... , ... $487,500 
Annual cost of repairs per mile on gravel roads 5 years old, .. . . . $90 
Miles of improved roads (gravel) built in 1905 .. , ......... ,. .. .. . 10 
First improved roads built ....................... ·············· 1880 
Proportion of improved roads built since 1895. . . . . . . . . . . . . . . . . . . 25% 
Satisfaction of farmers with investment in improved roads-
Generally good 
Authority ............................ I~eruuel Shipman, County Auditor 
Gravel in Benton County is either (a) morainal or (b) "water 
gravel" transported from the moraines and buried beneath a sub-
sequently formed soil. There are some insignificant beds in 
"aprons" out in front of the morainal hills and very slight de-
posits in a few of the stream beds. Extending almost entirely 
across the county from east to' west, and occupying the ;north cen-
tral portion, there is a range of low hills consisting of mounds of 
greater or less length, generally 100 to 600 yards. These hills are 
largely sand, but a considerable percentage of gravel is mixed with 
the finer material, sometimes scattered in it, but often in strata 
from 2 to 6 feet thick. The gravel is nearly always quite uni-
form in size, and is of the fine, sharp variety generally considered 
best for road material. 'A number of pits have been opened in 
these hills and much gravel has been removed. The better gravel 
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and the greater quantity is in the eastern hills; farther west they 
run into sand. The following sections and estimates show the 
approximate quantity. of gravel in the moraine and its manner of 
deposition: 
No. 1.-Section of Gravel Hill, on Big Four Railway, three and one-half milili 
Northwest of Fowler. 
Feet. 
1. Soil .............................. .' ........................ 6" to 2i 
2. Gravel and coarse sand.................................... 6 
3. Sand...................................................... 4+ 
This deposit measures some 220 yards in length, by an average 
of 50 in width. The gravel runs out both ways and will aver-
age, of workable material, about 3 feet in thickness. The deposit 
is very irregular, but contains easily 11,000 yards of available 
gravel. 
No. 2.-Section of Deprmt half a mile Southeast of No.1, on Railwag. 
F .. t. 
1. Soil ............................................................ 2! 
2. Gravel and sand .................................... , .. , ........ 5+ 
This is a small deposit, probably not over 3,000 yardS. 
No. S.-Section of an Abandoned Pit, 300 Yards East of No. 1. 
Feet. 
1. Soil ...................................................... 6" to 1 
2. Gravel .............................................. : ..... 2 to 4! 
Between No. 1 and No. 3 there extends a continuous sheet of 
gravel, rather irregularly bedded and from 2' to 4' in thickness. 
There are probably 10,000 yards in this bed, but it is scattered 
over so much ground and is under so much soil that it can not be 
profitably worked. 
Mount· Gilboa Section, 8 Miles East of Fowler.-This is by 
long odds the best pit in the moraine. It covers", as opened, about 
three acres; but test holes show that the entire hill, almost 400 
yards long and 60 to 120 yal'ds wide, is made of gravel. In the 
pit that has been worked 20 feet of gravel and sand in about equal 
proportions are exposed. I am told that lit hole has been sunk 
20 feet farther down and was still in gravel. Towards the bot-
tom the sand disappears and leaves an excellent road material. 
In this ridge there are not less than 250,000 yards of gravel, of 
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which practically all can be worked; and the probabilities are that 
twice this amount may be located. 
In Gilboa Township, % mile north of schoolhouse No.7, there is 
a gravel pit from which 5,000 yards of gravel have been removed, 
and which contains probably 6,000 to 8,000 more. The gravel is 
poor, being sandy. 
Two hundred yards east of schoolhouse No.2, in the sanie town-
ship,: a similar deposit exists, with probably 7,000 yards of poor 
gravel available. 
In Richla~d Township, east of Earl Pai'k, the ridges are sandy. 
There is no single workable deposit here. None with more than 
1,000 yards in it were found, but a number of little pits might 
be opened. The stripping is not heavy, but would hardly pay. 
A mile and ahaH west of Earl Park there is a considerable de-
posit of gravel (6,000 yards), but it is very sandy and of little 
value. 
Four miles east of Fowler, in S. E. % of Sec. 8, there is a bed 
of excellent gravel, about 5,000 yards, mentioned because of its 
accessibility aI}.d distance from other deposits. 
A well section two miles south of Mt. Gilboa showed 15 feet of 
gravel under 8 feet of soil. I was unable to find gravel at 10 feet 
farther than 20 feet from the well, so the deposit must be small. 
North of this hill region there is no gravel in reaching distance. 
I was unable to find a well section showing any gravel at all, and 
the few test holes in most favorable localities were without results. 
South of the hill land there is a belt of low country, from 31!z 
to 6 miles. in width, where no gravel occurs. This is a black 
muck soil; and twenty well sections here showed "hardpan" di-
rectly under the muck. South of this belt there is a narrow belt 
of somewhat higher ground, perhaps 50 yards wide at its eastern 
e~d and 300 at its western. This belt extends half way across 
th,e county from N. E .. to S. W. in a very irregular, winding 
cOUrse. It is broken by cross valleys here and there, but its gen-
el'al outline is plain. This upland belt contains gravel, but at 
scattered intervals. The material is of excellent quality, water 
transported and free from sand. It seems to be a fiat, low eskar. 
Beginning at the eastern end, the first deposit is on the Temple-
ton farm, in the southeast corner of Fowler. A section of his well 
shows: 
,----------------- -- --
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Section on Templeton Farm, near Fowler. 
Feet. 
1. Soil ............................................................. 8 
2. Loam ........................................................... 4 
3. Clay ............................................................ 3 
4. Gravel .......................................................... 15 
The SOoil thins out rapidly in all directions; 200 yards SOouth of 
the well 8 feet of gravel occurs under 4 feet Oof soil; 200 yards 
west, 8 inches Oof gravel; * mile east and 100 yards north it runs 
into sand. A number of hGles in various places show a probable 
extent of the bed as 20,000 square yards, with an average thick-
ness of 16 feet. There are here a,t least 100,000 yards Oof work-
able, excellent gravel. 
Section in John W. Coopm"s Pit, Grant Township, Section 8. 
Feot. 
1. Soil ....................................................... 4 to 6 
2. Gravel .................................................... 10 to 14 
This bed extends east 100 yards, north and south 120 to 150 
yards each, and peters out 150 yards west. The average thick-
ness of the gravel here is 6 tOo 8 feet under 2 to 6 feet of soil. The 
gravel is very irregular, and no accurate estimate of the amount 
present can.be given. 'fhere may be 100,000 yards of gravel in 
this deposit and there may be no mOore than 60,000. 
On the Dils land, 2% miles west Oof the Cooper pit, there is a 
smaller deposit., perhaps 15,000 yards of good gravel under 3 to 5 
feet Oof SGil. 
- The Campbell pits, 1 mile S'. W. Qof the Dils pit, contain prob~ 
ably 20,000 yards Qof gravel yet remaining. This is under 3 to 6 
feet 'Qof SOoil and contains so much water that the gravel must be 
pumped Qout. 
The PerigOo pit, on the Cook farm, in section 18, HickOory GrOove 
TOownship, exposes very well a typical gravel deposit of the SGuth-
western part of Benton County. Here under 6 feet of SOoil there 
are 14 feet of gravel Oof excellent. quality. It lies in a IOoW ridge, 
which must be regarded as a worn down morainal hill, for the 
gravel is mixed with sand and boulders tOo an extent unlikely in 
material that had been lnnch carried abOout by water. Like all 
other gravel deposits in this vicinit~, hGwever, it thins Gut; borings 
and test holes, as well as wells, wit.hin 200 yards shGW Gnly a few 
inches of gravel. 
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Generally speaking, the L E. & W. Railway marks the south-
ern limit of gravel in Benton County in its southwestern corner. 
None of the wells show more than a few inches; and all road ma-
terial is taken either from Warren County or the pits mentioned 
above. On the eastern side of the county, however, the low ridges 
which cont.ain most of the grave] in the county again appear. 
Two miles south of Oxford in one of these, ridges a pit shows 6 to 
10 feet of soil with from 12 to 18 feet + of gravel underneath. 
Three thousand yards are taken annually from here; but owing to 
the irregularity in thickness of the deposit no close estimate can 
be made of its content; it is Elafe, however, to put it at 100,000 
yards. 
Five miles east of No. 15, in Bolivar Township, one-haH mile 
east of Templeton, Pine Oreek cuts through a small ridge and ex-
poses a gmvel bE'd about 6 feet thick under 2 to 4 feet of soil. 
The deposit is not large, probably not over 20,000 yards alto-
gether, of which 15,000 yards are accessible. Three miles north 
of here, near Aydelotte P.O., is a smaller bed, about 5,000 yards 
probably, of poor gravel. 
WHITE OOUNTY. 
Area in square miles ...................... ······· . . . . . . . . . . . . . 500 
Population in 1900 ......................... ···················· 19,138 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 
Miles of improved roads ................... ···················· 143.5 
Percentage of roads improved... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.1 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80.5 
Miles improved with crushed stone ........................ ·.... 63' 
Average original cost of gravel roads per mile ...... , .. .. .. .. ... $2,000 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . . . . .. $2,300 
Total original cost of improved roads .............. ··········· .$305,900 
Annual cost of repairs per mile on gravel roads 5 years old. .. .. . $85 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . $90 
Miles of improved road (gravel) built in 1905. . . . . .. . . .. .. . . .. .. . 15 
Miles of improved road (stone) contrll.cted for 1906. . . . .. .. .. .. .. . 12.5 
First improved roads built ......................... ············ 1882 
Satisfaction of farmers with investment in improved roads. . . . . . Good 
Authority ................ , ............. J. L. Ackerman, County Auditor 
In White Oounty gravel is very scarce. The whole northern 
t.wo-t.hirds of the county, extending about to the Pennsylvania 
Railway, is without grave~ except along the Tippecanoe River, 
and even here the exposures are so deep (under 30 to 40 feet of 
.--------------------.-------
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sand and clay) that it can not be profitably worked. This area is 
a monotonous sand plain, small dunes rising here and there, with 
long stretches of fiat, swampy lowlands between. The southwest 
corner of the county, extending east to the river and north to the 
Pennsylvania Railway, is somewhat more fortunate. In all parts 
of the county, however, except in the vicinity of Brookston, a 
coarse sand is often used upon the roads. It is poor material, but 
it is the best to be had. 
The largest deposit of gravel in the county is that lying just 
across the Tippecanoe River from Monticello. It is a terrace, 
filled in upon the inner bend of the river when the stream carried 
more water than at present. There are here nearly thirty feet of 
sand and gravel interstratified and in some places thoroughly 
mixed. The fact that the deposit was made from running water 
is plainly shown by the numerous cross-beddings of the sand lay-
ers and an apparent dragging out in the direction of the stream 
flow. As one goes back from the present stream bed toward the 
bluffs the sand and gravel gradually thin out, and on the edge of 
the terrace the gravel disappears almos.t entirely. Almost ninety 
acres are comprised in this flood plain, nearly all of it being un-
derlain with gravel or sand in varying proportions. 
In spite of the irregularity of deposition of sand and gravel, 
three tolerably definite layers can be discovered, with considerable 
variation within themselves, but on the whole quite distinguish-
able from the rest. The upper ten feet of the terrace is a good 
gravel, remarkably "clean" except for a foot of soil on the top. 
The grains are small, 95 % being less than one-half inch in diam-
eter. Immediately under this layer is a stratum of coarse gravel 
and boulders 7 to 9 feet thick. Here the fragments vary from 
3 inches to 10 inches in diameter, with an occasional boulder 2 
feet or more across. Underneath this coarse deposit comes 8 or 
10 feet of sand, nearly everywhere free from gravel. It is a very 
uniform stratum and extends down to hardpan. The section 
shows: 
Section oj Gravel Deposit near Monticello. 
Feet. 
1. Clean gravel, no sand ........................... " ....... , . 10 
2. Coarse gravel and boulders................................. 7 to 9 
3. Sand.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 to 10 
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The peenliar alternation of sand and fine gravel, with a much 
coarser deposit between, would indicate two periods 0'£ compara-
tive weakness of current, with a much stronger flow between. 
In Sec. 25, T. 27 N., R: 3 W., two and one-half miles north-
east of Monticello, there is an abandoned gravel pit at the edge of 
the Pennsylvania Railway right of way. Here under five feet of 
clay occurs four feet of very poor gravel, almost quicksand. Fif-
ty yards east of the pit eight feet of sandy clay were encountered. 
The well section 300 yards north of here showed a few inches of 
gravel under 14 feet of mixed sand and clay. 
This section may be taken as the type for all of Jackson Town-
ship. Some 50 holes were snnk, all of which showed sand or clay. 
Farmers say that their wells are put down through sand or clay 
to a depth of 30 to 40 feet before striking gravel, and often none 
at all is encountered. 
In Cass and Liberty townships, north of Jackson, practically 
the same conditions exist, except that the clay has disappeared. 
Here and there a small pocket of coarser sand occnrs, but it is unfit 
for road stuff. In fact, almost all of White County north of the 
Panhandle R. R. is a sand prairie. :Monon, Honey Creek, Big 
Creek, Liberty, Cass, Jackson and Princeton townships are cov-
ered with sand or sandy clay varying from three feet in thicknes~ 
about Monon to 50 feet at Norway. In several localities in these 
townships pits have been opened at a cost of $100 or more, yield-
ing 200 to 500 yards of very poor gravel, 70 % of the total ma-
terial taken being sand. In all this part of the county there is 
absolutely no gravel worthy of consideration as road material 
away from the river. Here in the second terrace, beds of gravel 
of fine quality are interlaid with the sand. The scarcity of boul-
ders leads one to expect that little gravel will be found; for boul-
ders and gravel are usually intimately connected, and both are 
nearly always absent from a region of sand and sandy clay. 
Brookston (lnd Vicinity. 
The village of Brookston, in the southern part of the county, 
R. 4 W., T. 25 N., lies in the loam prairie, with morainal ridges 
to the north and east. These ridges are mixtures of gravel and 
sand, the former at the bottom. East of Brookston t:wo miles is 
l~ - G~ologr· 
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the Woods pit, showing 4 feet of gravel under 6 to 8 inches of 
soil. This pit is in the top of a nO'rth-and-south ridge, which 
throughout shows about the same material, the soil covering vary-
ing in thickness from 6 inches to' 4 feet, the gravel from 4 to 8 
feet. On the west side of the ridge a poorly defined apron shows 
2 feet of gravel under 4 to 6 feet of loam. The "big ditch" % 
mile west shows 4 feet of gl'avel in its bottom. One-half mile east 
of the Springboro schoolhouse is a pit, also in the top of ridge, 
which contains 12 feet of sandy gravel under 6 inches to' 2 feet 
of loam. The gravel is fair in quality and accessible. This 
l~idge shows throughout a mixture of gravel and sand, most of it 
fair road material. Almost a mile east of this ridge is another, 
also containing gravel, usually in small pockets. The "aprons" 
of these ridges are poorly defined and cont.ain little clean gravel. 
On Moore's Creek just. southeast of Brookston the stream in its 
cutting through the glacial debris shows the variability of the de-
posits. Little pockets of sand, gravel and clay succeed each other 
and mingle in all sorts of percentages. 
Seven and one-haH miles west of Brookston in Sec. 17 a large 
pit in the ridge shows a fine gravel irregularly deposited. From 
this pit six miles of road have been built, almost exhausting it. 
The ridge, a quarter of a mile long, shows more or less gravel in 
its whoh~ length; but the material is pockety, and hence the open-
ing of a pit is uncertain. A section in the pit shows 9 feet of 
gravel under 1 to 3 feet of soil. Ten test holes show 1 to 8 feet 
of gravel, rapidly thinning out. 
In the northeast quarter of Sec. 18 gravel occurs in a low ridge 
in a st.rip not over 50 feet wide, being 4 to 8 feet thick under 4 
feet of soil. Just. east of this pocket, in the ditch near t.he road, 
10 feet of gravel is exposed, but it thins out so rapidly that prob-
ably not more than 1,000 yards are available. 
One and a fourth miles sO'uthwest of the above pit is a large 
bank from which 20,000 yarns of gravel have been removed by a 
dredge. The gravel is remarkably clean, uniform in size and 
cementing well. The section shows 30 feet of gravel under 3 to 
5 feet of soil. I.Juckily, the pit was opened just where the gravel 
was thickest, for drillings at various points from 10 to' 50 yards 
from the hole showed from 6 to 18 inches O'f gravel. This de-
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posit is about worked Gut, and there dGes nGt seem to be a wGrk-
able bed very near. 
In Section 31, R. 6 W., almGst at the TippecanGe CGunty line, 
is another bed of gravel almost exactly like. the Gne above de-
scribed. In August, 1903, some 20,000 yards Gf excellent gravel . 
had been dredged out, with probably as much mGre still to be re-
moved. Here again the gravel was not mGre than 18 inches thick 
at a distance of 20 yards north and 100 yards south, being alto-
gether absent at several intervening points. The gravel remGved 
is of fine quality, but the irl'egularity of depositiGn adds an ele-
ment of risk to the opening of pitS. 
Near the middle Gf the west side Gf Sec. 29 is an undevelGped 
bed of gravel abGut 200 yards in length and 50 to 75 yards in 
breadth. Five drillings here showed ten feet Gf gravel, but °as 
many between the first five showed less than Gne fGot; The de-
posit is very irregular; there may be anywhere frGm 2,000 to 15,-
000 yards Gf gravel here. 
In Sec. 35 (26 N.-6 W.), West Point Township, two miles 
from the Benton County line, there is a bed Gf wash gravel CGn-
taining possibly 5,000 yards Gf excellent material. At numerous 0 
other pGints in Prairie, Round GrGve and West Point townships 
there are small beds of gravel, rarely containing mGre than 600 
yards. In the aggregate, however, these small deposits have been 
instrumental in building much road. 
In several areas in the above townships where gravel is inac-
cessible there are plenty of boulders alGng the roads to' macada-
mize them well if properly crushed. However, there is a preju-
dice against the rGughness of such rGads when new which operates 
against them. N Grth of W Glcott in Princeton Township twO. 
miles of such rGad is in excellent cGnditiGn and shows what might 
be done with the despised "niggerheads." It WGuld seem at any 
rate profitable to make the foundatiGn Gf the road Gf such ma-
terial, reserving thE' scarce gravel fGr top covering. 
ROAD MAKING STONE IN WHI'£E COUNTY. 
One mile south Gf MGnGn in White CGunty is the stone quarry 
and crushing plant Gf Edward Hely. The quarry lies in the mid-
dle Gf a little basin some three miles in diameter, surrGunded by 
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ranges of low sand hills. Within a mile of the pit the soil is not 
more than 3 feet deep. :Fa rther toward the hills the soil becomes 
thicker. Cutting through the basin surface at its northern end is 
Monon Creek, which cuts into the limestone about five feet. For 
two miles up the stream from tile Monon Railway the rock is con-
tinuously exposed either on the sides or in the bottom of the 
stream, being nowhere covered by more than 3 feet of soil. Down 
the creek the stone crops out at intervals for two miles, but is 
usually covered with soil. The same rock crops out east of Monon 
3 miles, but has not been extensively quarried. Every well within 
a radius of three miles strikes this rock, which is everywhere near 
enough the surface for profitable quarrying except where sand 
hills enter the depression. 
The stone, a silicified limestone of Niagaran age, occurs in the 
Rely quarry in two distinct layers, sometimes grading into each 
other, but usually separated by a thin sand stratum. The upper 
layer is about three feet thick, brown and siliceous. It is hard 
and almost free from fossils. This rock is allowed to fall into the 
crusher, but its use is not favored upon roads. The percentage 
of silica is so great that the crushed fragments crumble and pul-
verize too easily, and there is not enough lime in the rock to ce-
ment the particles. 
The lower layer of rock is gray t{l white, hard and somewhat 
siliceous. It occurs in the quarry in a stratum about 11 feet 
thick, with few bedding planes and is irregularly stratified. Both 
this stratum and the one above are blocked off by numerous joint-
ing planes. This lower stratum is very fossiliferous in places, 
Orthooeras sp (?) fragments being most in evidence. When 
these are very numerous the silica impairs the road-making value 
of the stone. As a whole, however, the material is very good, and 
its accessibility renders thie stone field II valuable asset of the 
county. 
Section in Rely Quarry. 
••• 0.0 ••••••••••••••• 0.0 ••• 0.0 ••• 0.0 ••••• 0 ••• 0 •• ' •••• 0. 1. Soil 
2. Brown siliceous limestone ................... ··············· 
3. Gray to white limestone ........................... " ., ..... . 
Feet. 
l! to 3 
3 
11 
Samples from the quarry were sent to 'Washington for testing at 
the U. S. Road I,aboratory, the results of the tests being as follows: 
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ReS'lllts OJ PhYbical T~sts of Niagara Limestone from the qrmrry of Edward 
Hely, near Monon, White County." 
Specific gravity .......... : . .. . . . 2.1 
Weight per cu. ft. ......... (lbs.) HiS 
Water absorbed p€r cu. ft.. (Ius.) 1.04 
Hardness.. .. .. .. .. .. .. ... 7.:5 
Toughness.. . . . . . . . . . . . . . . . 9 
Cementing value-Dry. . . . 29 
Wet.... 43 
"A fairly hard and tough rock with a good cementing value. Suited 
to suburban and highway traffic. Material not sufficient for French co-
efficient and per cent. of wear."-Page. 
The crushing plant is modern and convenient in e,very detail. 
Steam drills are used to penetrate the rock, steam power hoists 
the cars from the quarry to the crusher. The Gates rotary ma-
chine is the type of m'usher employed. The fragments are passed 
through screens of 21/2, % and 1/2 inches aperture, pieces larger 
than 21/2 inches being automatically returned to a smaller crusher. 
The usual force of men employed is 30, more, being required in 
busy seasons. With 30 men 400 yards of crushed rock can be 
turned out in a working day of 10 hours. In large lots (more 
than a carload) the product is placed on the cars for 57 cents per 
yard. 
CABS COUNTY. 
Area in sq uare miles .......................................... . 
Population in 1900 .......... ··································· 
420 
34,545 
988 Miles of public roads ............... ··························· 
Miles of improved roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213 
Percentage of roads improved ........................... ······· 21.5 
Miles improved with gravel ........................... ········· 202 
Miles improved with crushed stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Average original cost of gravel roads pel' mile .......... , ...... , $1,700 
A verage original cost of 'Stone roads pel' mIle. . . . . . . . . . . . . . . . . . .. $2,500 
Total original cost of improved roads ....................... : .. $370,900 
Annual cost of repairs per mile on gravel roads [) years old; .. .. .. $75 
Annual cost of repairs per mile' on stone roads. [) years old. . . . . . . $70 
Miles of improved roads (gravel) built in 190u ................. · 8.5 
Miles of improved roads (stone) built in 1905. . . . . . . . . . . . . . . . . . . . 2 
Miles of improved roads (gravel) contracted for 1906. .. .. .. .. .. . 4 
First improved roads built ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1861 
Miles of improved roads built since 1895.. ..................... 152 
Satisfaction of farmer" with investment in improved roads. .. .. . Good 
Authority ............................ J. F. Grable, County Commissioner 
"For standard of comparison see p. '19. 
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Cass County lies near the center of the fourth tier of counties, 
with the city of I,ogansport as its county seat. South of the Wa-
bash River, which runs nearly east and west across the county, 
the surface is nearly plane, composed of till, usually sandy. The 
northwestern part of the county is also sandy till, with the ex-
treme northwest corner in the great sand area of northwestern In-
diana. The central half of the county is composed of the Erie-
Saginaw moraine. 
The rivers Wabash and Eel expose gravel in their bluffs and 
limestone in the bottoms throughout almost their entire course in 
this county. The bluffs of the Wabash are 30 to 60 feet high and 
are practically solid gravel. Here and there the gravel runs into 
sand, and sometimes the till above is 15 feet thick. But as a rule 
the heavy blue clay that marks the bottom of the till is less than 
10 feet below the top, leaving 30 to 45 feet of gravel immediately 
overlying the limestone. This limestone is exposed almost every-
where along the Wabash and plentifully along the Eel, often oc-
curring in thick ledges with no stripping. The river bottom is 
gravel and. sand one or two miles wide, and there are numerous 
mounds of pure gravel rising 4 to 8 feet above the general level 
of the valley fioor. Wherever the limestone is not too close to the 
surface a strippin~ of 2 to 4 feet reveals gravel in this bottom, 
extending down 4 to 10 feet. 
At Lewisburg, six miles east of Logansport, the Wabash Valley 
interurban line has a large gravel pit typical of those along the 
river bluffs. It is in the south side of the valley and consists of 
30 feet of good gravel under 4 to 8 feet of till, yellow at the top, 
blue at the bottom. There is practically no limit to the amount 
of gravel in pits like this. • 
One-haH mile west of the above pit there is an older one from 
which gravel has been taken for roadstuff for twenty years. 
West of I~ogansport about two miles the gravel thins out and the 
till thickens. A t Lake Cicott the till and sand ridges cover the 
gravel to a depth of twenty feet, a stripping so thick as to preclude 
the opening of large pits. 
The entire southern part of the county south of the Wabash is 
a till plain, very smooth, broken only by the valleys of Deer Creek, 
Rock Creek and their tributaries. The till is mainly clay, with 
some sand; and in places, as the vicinity of Walton, the sand pre-
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dominates. The clay or sand runs from 8 to 25 feet in thickness, 
with gravel underlying. The stripping is too heavy in most 
places to allow the opening of gravel pits; but some smaH one}! are 
worked where the till thins out locally. The main gravel resource 
of this part of the county is along the streams. Deer Creek and 
Rock Creek c:ut down through the till and reveal the gravel below. 
At Walton there is no "workable" gravel. Some miles of road 
have been built in this vicinity of yellowish quicksand, but they 
don't pack. In this region some rock road has also been built; 
and in view of the 'poor quality of the gravel more should be con-
structed of stone. 
Galveston aJnd VicVnity. 
Galveston lies in the tm plain near the south and' east bound-
aries of the county. The surface soil, 8 to 12 feet deep, is clay or 
sandy tilL Below this comes gravel 10 to 40 feet deep. The val-
ley of Little Deer Creek cuts through the overlying till and ex-
poses gravel nearly everywhere. There are numerous small pits 
in the vicinity and one large one a mile southeast of Galveston, 
from which five or six miles of the county line road was built in 
1904. Eight miles west of Galveston the Wolf pit on Deer Creek 
furnished gravel for the rest of the road. There is plenty of 
gravel in this vicinity, but it is not accessible except along the 
streams. 
Royal Oemter aM Vicinity. 
The extreme northwestern part of Cass County is a till plain, 
differing from the southern part in being largely sand, with some 
few clay knolls. Between the sand and ,the morainic belt there is 
a narrow till plain mostly clay at the top. Sections of several 
wells near Royal Center show: 
General Sedion of Wells near Royal Center. 
Feet. 
J . Clay or sandy clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 to 8 
2. Gravel or quicksand. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 3 to 7 
3. Blue till ................................................... 6 to 40 
Many of the wells stop in the gravel just over the blue till, but 
some of them find their water in small gravel pockets within the 
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till. The surface gravel pits are here small and poor, but the 
deep€r dredge ditches get down to an excellent water gravel that 
can best be removed by pump or dredge. 
Northern Portion of the Co'unty. 
At Lucerne, in the north-central part of the county, the gravel 
is sandy and not at all suitable for roadstuff. Here the experi-
ment is being tried of crushing "niggerheads" or boulders and 
using the product in the roads. No judgment can be formed as 
to the packing quality of this sort of macadam because the road-
bed has been down for only a few months. 
In S'ection 28, Bethlehem Township, in the north-central part 
of the county, a gravel pit is maintained in a morainal knoll where 
the till is tliin, whose product is used by the county for road re-
pair. Some 500 to 1,000 yards are taken out annually. 
Adams Township, in the northeast corner of the county, is with-
out gravel, the smface being sand or sandy clay. It is the only 
part of the county where no gravel can be had without excessive 
hauling. 
In the great morainic belt of the county gravel is not obtained 
in "workable" quantity. There are numerous small pits, from 
1,000 to 5,000 yards capacity, which relieve the situation and fur-
nish enough gravel to build and repair the principal roads. This 
gravel is found in the ridges where the heavy clay has been partly 
removed by erosion. 
MACADAM I .. IMESTONE IN CASS COUNTY. 
The Oasparis Stone Company, headquarters at Kenneth, Ind., 
two miles west of Logansport, crushes the Niagara limestone ex-
posed in the bluff at that place for roadstuff. This company 
works two quarries, one at Kenneth and one two miles west of the 
first. The stone is exactly the same in the two places and is em-
ployed for the same purposes. The Kenneth quarry is the older 
and better known. It covers, both the older part and the portion 
now being worked, some 30 acres. The section shows: 
Section at Kenneth Slane Quarry. 
Feet. 
1. Sandy clay or clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 to 12 
2. Blue limestone ............................................ 26 to 30 
3. Brown dolomite .............................. ·.·······.··· .30 to 45 
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The ledges run from 6 inches to 18 inches in thickness for the 
limestone, from 12 inches to 30 inches for the dolomite. The gen-
eral dip is 2° or 3° to the north. Only the blue limestone is used 
for macadam, the dolomite being crushed for use in the steel 
plants of Ohicago us a. flux. 
A sample from the quarry was sent to the U. S. Road Labora-
tory for testing. It was not sufficient in quantity to show the per-
centage of wear, hardness and toughness tests. The results of the 
other tests were as follows: 
Results of Physical Tests of Niagara Limestone frCYm Quarry of the Casparis 
Stone Company, Kenneth, Cuss ClYUnty. 
Specific gravity.. . . . . . . . . 2.65 Water absorbed per cu. ft .. (lbs.) 1.31 
Weight per cu. ft ... (lbs.) 165 Cementing value-·Dry.. .. .. .. .. . 11 
Wet........... 47 
"Not enough for abrasion, and no piece large enough for hardness 
and toughness tests. Develops a good cementing value."-Page. 
A chemical analysis of a sample of the stone, made at the same 
laboratory, resulted as follows: 
Chemical Analysis of Niagara Limestone from the Quarry of the Casparis Stone 
Company, near Logansport, CaBS County. 
Per cent. 
Alumina (AI20,) ................................................. .25 
Iron oxide (Fe,O,) ............................................... .24 
Lime (CaO) ..................................................... 53.10 
Magnesia (MgO) ................................................ .61 
Insoluble in hydrochloric acid. . . . . . . . . . .. . . .. . . . . . . . . .. . . . . .. .. ... 4.00 
Loss on ignition ................................................. 41.65 
Total ....................................................... 99.85 
The crushing plant at Kenneth is very complete. Small loco-
motives push the loaded cars to the foot of the incline and steam 
power carries them to the hoppers. Gates gyratory crushers grind 
the rock and automatic screens separate the product.. The plant 
presents no new features, but is the largest in northern Indiana. 
At the JJew qnarry two miles we~t of Kenneth two crushers are 
in use, and the plant is much like the other. From the superin-
tendent the following data were obtained, applying to both quar-
ries: 
Men employed ................................................. 250 
Oapacity (tons per year) ......................................... 150,000 
Price (ton) ..................................................... $0.50 
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The total capacity of the crushers is placed at 600,000 tons per 
year, of which 150,000 tons are macadam. 
A small crusher in Logansport is used in crushing dolomite for 
concrete work about the city. Very little macadam is produced. 
At Georgetown, 6 miles west from Logansport, a township 
crusher grinds some blue limestone for road repair work. It is a 
small ja.w crusher with a capa.cityof 40 yards a day when it works. 
MIAMI COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 
Population in 1900............................................. 28,344 
Miles of public roads. ... . .. . .. .. . ... ... ... . . . ... .. . .. . ... . . . .. . 1,120 
Miles of improved roads·..... ... . ...... .... .... .. .. .. .. .. .. .. .. . 504 
Percentage of roads improved. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 45 
Miles improved with graveL................................... 504 
Miles improved with crushed stone ......... " ............ " .. .. . None 
Average original cost of gravel roads per mlle ........... " .. .. .. $2,000 
Total original cost of improved roads .............. , ............ $332,000 
. Annual cost of repairs per mile on gravel roads.5 years old. .. .. . $104 
Miles of improved roads (gravel) built in 1905... .. . . .. .. .. .. .. . 8 
Miles of improved roads (gravel) contracted for 1906. .. .. .. .. .. . 10.5 
First improved roads built..................................... 1870 
Satisfaction of farmers with investment in improved roads-
Generally well satisfied. 
Authorities-
C. W. Macey ....................................... County Auditor 
Peter Kelly ............ , ......... Engineer in charge of construction 
'One hundred and six miles built by contract, 398 miles by working out road 
tax. The cost of the latter estimated at $300 per mile. 
Miami County lies just east of Cass, with Peru for its county 
seat. Both the Eel and the Wabash rivers cross it, and the Missis-
sinewa comes in from the east. Pipe Creek is the largest stream 
in the southern part of the county. The Wabash River approxi-
mately divides the county into two regions of widely varying re-
lief and surface soil. The area to the north is almost entirely 
morainic,-the Erie-Saginaw lobe, with its characteristic knolls 
of clay; the part to the south is a sandy or clayey sand till plain 
with little relief. 
M acy amd Vicinity. 
In the northwestern part of the county, where the till plain of 
Fulton County enters, gravel is abundant, usually at slight depths, 
four to six feet. The topography is one of low bogs and sandy 
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knolls, and underneath the soil in the bogs the gravel occurs. It 
is 'a water-bearing stratum and can not be extensively worked ex-
cept by pumps. The deeper ditches in this vicinity get down to 
the top of the gravel. 
Elsewhere in the northern half of Miami Oounty gravel is not 
abundant except along the strelams. The morainic knolls contain 
small lenses of gravel-1,000 to 5,000 yards-but the great gravel 
bed lies entirely underneath the moraine at depths usually greater 
than twenty feet. This gravel deposit is shown by well sections to 
run from 30 to 50 feet in thickness. A typical exposure of this 
sheet occurs on Eel River near Denver. The stream has incised 
itself twenty or thirty feet, and consequently reveals the under-
lying gravel. TQe L. E. and W. Railway has here a gravel pit 
practically no stripping. Fifty yards to the west the same sheet 
is opened by road~,contracwrswith very little stripping. 
Eel River throughout its whole course in this county exposes the 
covering fifty acres. The material is an excellent fine gravel, uni-
form in quality. It occurs to a depth of at least 25 feet, with 
great sheet of gravel, and the lower courses of the tributary creeks 
do also. An abundance of good material is offered here with 
slight expense for working. 
At Gilead, in the northeastern part of the county, the gravel 
comes from the knolls where erosion has removed much of the till. 
It is not a first-class material and the pits are too small to be 
termed "workable." Still, they are sufficiently close together to 
allow the building' of all roads desired. 
Southern Portio'YI. of the Oounty. 
The south half of the county is a till plain with a sandy clay 
as the surface soil. The plane surface is broken here and there 
by clay knolls and by stream valleys. Away from the streams 
good grave] is extremely scarce in this area. A coarse quicksand 
is taken from the knolls and used for roads in som,e localities. 
Wells show an excellent gravel at a depth varying from 15 to 30 
feet. . 
Amboy is a village in this southern till plain. H~re the sur-
face clay is ten to twenty feet thick where erosion has not re-
moved it. Then comes two or three feet of quicksand, with a sub-
stratum of twenty to forty feet of an excellent gray water gravel. 
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Pipe Creek in the vicinity of Amooy has removed enough clay to 
allow the gravel to be gotten at. Pumps are used for the large 
pits, a little branch furnishing water. There are some half dozen 
pits in this vicinity, all containing the finest sort of road-making 
gravel. Some little surface gTavel is taken from the knolls in 
this region-a foolish procedure when good gravel is so close at 
hand. 
In Clay and Washington townships,. also in this till plain, 
pumps are used to get at the great underlying gravel sheet. 
At Bunker Hill the creek itself gets down into gravel, which is 
removed by hand when the water gets low enough. A pump 
would probably be better. Some surface gravel is removed from 
the knolls, but it is not of first-class quality. 
The Wabash River bluffs in Miami County rarely contain 
gravel. They are for the most part clay, 25 to 40 feet high, o~er­
lying a 2 to 4 feet sand stratum. Underneath this comes gravel, 
often 60 feet deep and sometimes not more than three or four 
where the rock comes close to the surface. This part of the coun-
ty depends for its gravel upon the river bottom or alluvium. This 
is practically all gravel, the city of Peru being built upon gravel 
and largely paved with gravel. It is so good and so plentiful that 
there is no demand for macadam, despite the fact that a good qual-
ity of limestone outcrops in the city limits. A fairly well 
equipped crushing plant at this place is rapid~y falling to pieces, 
there being no sale for its product. 
Mr. Kelley, the County Surveyor, says that gravel for road 
building need not be hauled more than three miles anywhere in 
the county, and that the average haul is far less than that. By 
utilizing the small deposits of the moraine and getting out the 
gravel along the streams in the southern part of the county I have 
no doubt that Mr. Kelley is right. 
Summary-Situation ftllr; material, abllndant; road sentiment, 
weak. 
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WABASH COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418 
Population in 1900 ........................... · .. ·····•········· 28,235 
Miles of public roads .... , ................. , ........... ,. .. .. .. . 600 
Miles of improved roads ............ , . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
Percentage of roads improved ................... ··············· 33.3 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
Miles improved with crushed stone ............. ················ None 
Average original cost of gravel roads per mile*. . . . . . . . . . . . . . . . . $750 
Total original cost of improved roads ........... ··············· $150,000 
Annual cost of repairs per mile on gravel rvads 5 years old .... , . $90 
Authority ................................. oW. S. Davis, County Auditor 
'''Most roads are being improved by townships and when they meet the re-
quirements these roads are accepted by the county commissioners. They are then 
kept in repair by the county." W. S. D. 
Wabash County lies east of the middle of the State in the third 
tier from the north. "Wabash is the county seat.. Two-thirds of 
this county is till plain, the only morainic portions being in the 
northwestern corner, a lobe in the northeastern part, and the termi-
nus of the Mississinewa moraine in the southeastern corner. The 
"\Vabash River extends across the county and Eel River cuts" across 
the north"western corner. 
Gravel is not very abundant in this county, or perhaps one had 
better say not very well djstributed. The moraines are of heavy 
clay, usually 35 to 40 feet thick and very seldom less than 20 feet. 
Eel River cuts through this clay and exposes the gravel under-
neath; and the narrow strip of hottom along Eel River is prac-
tically the only gravel in the county except that of the Wabash 
terraces. These terraces are three in number. The highest is a 
rock terrace, marking the preglacial valley, varying from 1 to 21/2 
miles in width. This valley became filled to a depth of 5 to 20 
feet with alluvium, mainly gravel, with some sand and a little 
clay. Thi.s fOl'lml the second terrace into which the river has in-
cised itself. The third terrace is of very recent alluvium, mainly 
sand with gravel hal'S. It is in the second terrace that most of 
the gravel pits are found, and the material is not of very excellent 
quality. 
South of the Wabash Hivcr the drift is thin, usually not more 
than thirty feet. It consist~, of ('lay a'lmost exclusively, yellow at 
the t.op for 18 tl) 25 feet flllll heavy ~)llle till at. the bottom 2 to 6 
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feet. A noteworthy exception is the Lafontaine region, where the 
drift is at least 200 feet thick, with 25 to 30 feet of clay overlying 
the gravel. 
In the Mississinewa moraine and the one in the northwestern 
corner of the county small gravel beds of 500 to 1,000 yards are 
found in the knolls. The»e small deposits are numerous enough 
to gravel the main roads,---a fortunate thing, as Eel River is the 
only stream large enough to cut through the heavy clay. 
Lafontaine and Vicinity. 
Lafontaine, in the southern part of the county, lies in the till 
plain. Here the surface soil is yellow clay 20 feet thick, with 4 
to 6 feet of blue till underneat.h. The oil wells of this vicinity 
show beneath t.he till 200 to 300 feet of gravel, with some inter-
bedded clay. This extraordinarily deep drift is supposed to oc-
cupy the valley of a preglacial stream. Along the little creek in 
Lafontaine, where much of the till has been removed by erosion, 
this gravel can be reached at a depth of 4 to 6 feet. Much of the 
gravel used in this vicinity comes from this sheet, but some stream 
gravel is also used. The little knolls are occasionally worked for 
a coarse sand that is placed upon the roads, and once in a while 
some very fair gravel is found in these sand deposits. They are 
all small, however, and totally inadequate for road building. 
At North Manchester, situated on the moraine, there is no 
gravel fit for roadstuff. A coarse sand is sometimes employed, 
and the little gravel bars in the river. 
At Lagro, on the Wabash River, some gravel is furnished by the 
river terraces and gravel bars. There is ml1ch rock exposed here 
that might be pressed into s(lrvice. 
MACADAM STONE IN WABASH COUNTY. 
The firm of Thos. Bridges's Sons has an excellently equipped 
plant on the river bluff iu the southern part of Wabash. The 
stone is Niagara limestone, quarried to a dept.h of 18 to 20 feet. 
The portion quarried can readily be separated into two classes-
the upper 12 to 14 f(let being flinty, the lower 4 to 6 feet a clean 
limestone occurring in ledges 6 inches to 20 inches thick. The 
section shows: 
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Sectinn of Quarry of BridgeS:Sons. 
Feet. 
1. Gray to white limestone, with much chert .... , .. .. .. .. . . 14 
2. Grayish-buff limestone, little cbert ............ , .. . . . . .. . . .. ... 4-6 
3. Blue limestone, 4-in. to 16-in. ledges .................. · . . . . . . . 2 
4. Blue shale "soapstone" .... , ....................... , ......... , 14 
The plant is the usual type, with Gates's gyratory crushers 
(Nos. 3 and 5), bins, automatic screens, etc. Mr. Frank Bridges 
gave the following data in regard to the plant: 
Men employed ................................................ 20 to 25 
Capacity (yards daily) .................................. :..... 350 
Price per yard, average .................................... , .. . $0.70 
The product is largely shipped to nearby points for use in con-
crete work, macadam, asphalting,etc. Some is u£ed at home in 
repairing and building streets, curbing, etc. The firm has a spur 
from the Big Four track. 
Wmbash Stone Oompany.-This company, made up chiefly of 
Ft. Wayne men, has its quarry three miles west of Wab~h in the 
river bluff on a spur of the Wabash Railway. The rock is Niag-
ara limestone. The plant is the usual type--steam drills, Gates's 
gyratory crusher (No.5), elevator, screens, etc. The section 
here shows: 
Sectinn at Quarry of Wabash Stone Oompany. 
Feet. 
1. Blue or buff limestone, hard, tough ................ ; . . . . . . . . . . .. 14 
2. Buff limestone, building materiaL ....... :· ............... ·.,···· 8 
3. Blue shale ........................................•........... 117 
.1 
The superintendent gave the following data: 
Men employed .................................................... 20 
Production, daily for 9 months in year (yds.) ...................... , 150 
Price (average) ................................................... $0.70 
The price in this case is approximate. The people owning the 
plant are contractors and use much of the product in their own 
work. 
Besides these two modern plants a small jaw crusher runs inter-
mittently at a little quarry one mile west of Wabash. It employs 
5 or 6 men when in operation and grinds out possibly 40 yards a 
day. It uses the same rock as No. 1 in the section above, the 
product being used for road repair and concrete work. 
Plate lV. 
(a) Stone crushing plant of Thomas Bridges' Sons. South Wabash, Wabash County. 
(b) Quarry of Thomas Bridges' Sons. South Wabash. Wabash County. 
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The roads for two or three miles out of Wabash are usually 
macadam with gravel top dressing. There is no better rock in the 
State than the flinty limestone of Wabash for road· work. Two 
streets in the city built of this material have been down eight and 
ten years, and are as smooth as asphalt and apparently unworn. 
Two samples of stone from the Bridges Sons' quarry and one 
from the quarry of the Wabash Stone Company were tested at, the 
U. S. Road Laboratory at Washington, D. C., the results of the 
tests being as follows. The average of 192 samples of limestone 
is also included as a standard of comparison: 
RelfUlts of Physical Tests of Niagara Limestone from the Quarrie8 of Bridges Sons and 
the Wabash Stone Co., near Wabash, Indiana . 
ri " .-ocr ..: :0. 
"," "0 e8~ .; .;;: oil 'fl'« .... ~';a; .. .. ,. 0" 0 ,,~ .. 
"0 ca· .... 0 ... :j w ORIGIN OF SAMPLE. ~ ..Q..Q", .. I·e~ ~p: <".., ;;. 00 " " .. " ... ... .. .. 0" ~i ..... " .g, '8 .. 0 " .. '" ,," .., ~ I» .~ 0 ..,,,0 ~~ "" :e ,. a .. 
" ~I'« ~Po<Po< ".~ ... .. " 0 " A 00 Po< I'« IX! Eo< 0 
Average ofl92 samples .................... 2.7 
1
165
.
7 
1.
39
1 
5.7 
! I 
I 
8.7 3.4 11 32 
59 
Brid,es Sons, sample No. 1. ............... 2.8 171.5 .43 3.3 12.1 11.5 9 17 
Bridges Sons, sample No.2 ................ 2.56 159 2.43 4.6 8.71.. .... ...... :~ 
Wabash Stone Co .......................... 2.6 162.21 3•29 3.8116.5\ 9.31 10 ... ~. 
Bridges &ms, sample No. 1. "Good resistance to wear for limestone, 
and fair cementing value. Best suited for highway and country-road 
traffic."-Page. 
Bridges Sons sample No.2. "About the average resistance to wear 
for limestone; cementing value fairly good. Should give best results 
under highway and country-road traffic.··-l'age 
Wabash Stone Co., sample No.3. "Fairly good resistance to wear 
for limestone, and fair cemelltmg value. Best suited for highway and 
country-road traffic."-Page. 
Samples from each quarry were analyzed in the chemical de-
partment of the same laboratory and their composition found to 
be as follows: 
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Chemical Analyses of Niagara Limestone from the Quarries of Bridges Sons 
and the Wabash StlYYle Company, near Wabash. 
Sample No.1. 
Bridge. Sons. 
Per cent. 
Alumni (AI,Os) .......................... .84 
Iron oxide (Fe.O.)....................... .51 
Lime (OaO) ..•.......................... 43.65 
MaglJ.esia (MgO) ........................ 4.89 
Insoluble in hydrochloric acid (silt)....... 10.03 
Loss on ignition... . . . . . . . . . . . . . . . . . . . . . .. 40.30 
Totals .............................. 100.22 
HUNTINGTON COUNTY. 
Sample No.2. 
Bridges Son •. 
Per cent. 
1.00 
.25 
48.05 
1.81 
10.00 
38.59 
99.70 
Wabash 
Stone Co. 
Per cent 
1.10 
41.10 
3.48 
18.65 
36.00 
100.33 
Area in square miles ... " ........ " .. .. .. .. .. .. .. ... .. .. .. .. .. . 385 
Population in 1900............................................. 28,901 
Miles of public roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856 
Miles of improved roads .............. , .. .. .... .. .. .. .. .. .. .. .. . 496 
Pelcentage of roads improved.................................. 58 
Miles improved with graveL................................... 485 
Miles improved with crushed stone ......... " ........ " .. ...... . 11 
Average original cost of gravel roads per mIle ........ " .. .. .. ... $2,000 
Average original cost of stone roads per mile"'. . . . . . . . . . . . . . . . .. $1,000 
Total original cost of improved roads ......... " ................ $981,000 
AlI.nual cost of repairs per mile on gravel roads 5 years old. .. .. . $72 
Miles of improved road (gravel) built in 1005 ......... " .. .. .. .. . S 
Miles of improved roads (gravel) contracted for 1906. . . . . . . . . . . . 3 
First improved roads built..................................... 1884 
Proportion of improved roads built since 1895. . . . . . . . . . . . . . . . . . . 1.5% 
Satisfaction of farmers with investment in improved roads...... Good 
Authority .................................................. L. C. Ward 
·"The stone road has nearly all been bullt by private work, and conslSfs of 
Isolated patches. No figures are available as to original cost, or cost for annual 
repair. Cost estimated at $1,000 per mile." L. C. W. 
Huntington County, with Huntington as its county seat, lies in 
northeastern Indiana, the fourth county from the north and third 
from the east boundary of the State. Its sudace is almost plane, 
the Salamonie moraine in the southeast part being the only very 
noticeable elevation, and this can not be traced distinctly toward 
the center of the county. There are two other smaller moraines 
near the center of the count~, but they are of very slight elevation. 
The drainage of the county is through the Wabash, Little Wabash 
and Salamonie rivers and their tributaries. The most nnteworthy 
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topographic feature is the valley of the Little Wabash. This 
stream is not half the size of the Wabash, but its valley is from 
one to two miles wide and 60 to 80 feet deep, while the larger 
stream has a valley rarely more than haH a mile wide and not 
over 50 feet deep. This discrepancy is accounted for by the fact 
that the Little Wabash is supposed to have been-the outlet for 
Lake Erie and associated waters in preglacial times. 
The great til1 plain which makes up three-fourths the surface 
of this county is composed of clay at the top, 8 to 20 feet thick, 
gravel or sand 20 to 100 feet deep, as a rule, and a blue till, very 
dense and compact, 4 to 8 feet thick resting on the limestone. 
These figures are average, there being wide variations from the 
river sections, where the whole drift may be not over 50 feet, and 
in the northwestern part, where the drift thickens to 200 feet. In 
general the rock is much nearer the surface south of the Wabash 
than north of it. 
As the gravel Jayer is invariably covered by from 8 to 20 feet of 
clay in this county there is no gravel exposed anywhere except 
along the st,ream escarpments. Here it. may be found almost 
everywhere, and nearly every section of the river townships has 
a pit of greater or less size. Other gravel occurs along the streams 
where it has accumulated as ailuvium. This material, from its 
cheapness and abundance, is ~lmost exclusively used for roadstuff. 
Some of the pit"! typical of the river bluffs are described below. 
Pits of the River Bluffs. 
One mile east of Huntington along the Ft. Wayne and South-
western traction line there is a pit in the river bluff. The section 
shows: 
Section of Pit NO.1. 
Feet. 
1. Surface soil and clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12 
2. Gravel and s'and ................................................ 10 
3. Yellow and blue till. ............................................ 4+ 
Just north of the Etna avenue bridge, a mile southwest from 
Huntington, the Wabash exposes the entire thickness of the drift. 
The section here shows: 
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Sectio'll of Pit No.2. 
Feet 
f. Yellow cla~', compact ............................................ 25 
2. Sand ........................................... ················ 2 
3. Clayey gravel .................................................. 25 
4. Shale, or shaly limestot:c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5+ 
The lower ten feet. of Number 3 Reems to possess the requisite 
qualities of road gravel. Huge balls of gravel which broke from 
the main body and rolled to the bottom in March are still firmly 
cemented together in September, withstanding severe blows. The 
material is abundant and easily gotten at. 
Another pit characteristic of the river bluffs is located at Happy 
Hollow, four miles west of Huntington. The traction company 
obtained much of its ballast gravel from here. The section shows: 
Section of Pit at Happy Hollow. 
Feet. 
1. Yellow clay .......... , ............................. , ... , ... . 8 
2. Gravel and suud ............................................ 12-15 
In the vicinity of Markle the till usually extends to limestone, 
with very small local deposits of gravel. The rock floor of the 
Wabash valley i" here covered by 4 to 8 feet of alluvium, of which 
at least three-fourths is gravel of excellent quality. 
LUIESTONE IN HUNTINGTON COU~TY. 
By far the most valuable road material in Huntington County 
is its limeRtone. Where it has heen tried it has been found excel-
lent and durable, but the abundance of gravel in the localities 
where the stone is found has operated against very extensive use 
of the latter. Previous reports of this department have dealt with 
this Niagara rock rather thoroughly, and but few words are neces-
sary as to its dist.ribution. The outcrops are confined to' the chan-
nels of the IJittle "Wabash and Wabash ri,"ers, where the drift has 
been eroded by the streams. On Little Wabash the first appear-
ance of the rock is east of Mardenis, about 3.5 miles east of Hunt-
ington.From this locality to the junction with the Wabash the 
strata are almost constantly in sight. The peculiar domelike 
structure of the stone, howeyer, sometimes places the strata under 
9 to 15 feet 0.£ alluvium. On the Wabash the most easterly out-
crop of the rock is at J\1ark1e, near the edge of the county. This 
exposure is at the top of It dome, and no further exposures of the 
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limestone occur on the river until the junction is reached. In 
several places, however, a blue shale that overlies the limestone 
appears in the channel.' Below the jUilctioil of the rivers the 
limestone 1S continuaHy exposed for about three miles; then it dis-
appears below some 10 to 15 feet of drift, reappearing a mile 
farther west.. This alternation of outcrop and disappearance is 
repeated before the stone finally leaves the county. At all of the-
various outcroppings, which are so situated as to be within rea-
sonable hauling distance of one-third of the county, the limestone 
is hard, white to huff and apparently good road material. There 
has been as yet no great effort made to use the limestone on roads. 
Keefer and Bailey have a crushing plant in the western edge of 
Huntington, for which Mr. Keefer gives the following data: 
Men employed ................................................ 15 
Capacity (per day), yds ....... , ............... , ............... , .140-1ll0 
This firm uses practically all its product in street improvements 
in the city of Huntington and for concrete work. Their shipping 
facilities are poor, and no attempt is made to work up a trade with 
outside points. A sample from their quarry was sent to the U. S. 
Road Laboratory for testing, the results beiug as follows: 
Results of Physical Tests of Ni«gara LimEstone from Quarry of Keefer & Bailey, 
Huntington, Ind. 
Specific gravity. .. .. . . .. . 2.75 
Weight per cu. ft. .. (Ills.) 172 
'Water a\}sorlled per cu. ft. .(Ills.) 1.21 
Cementing value-Dry........... 18 
Wet........... 30 
"Not enough for abrasion awl no piece large enough for hardness and 
toughness tests. A fail' cementing value."-Page. 
A chemical analysis-of a sample of the stone, made at the same 
laboratory, resulted as follows: 
Chemical Analysis of Niagara Limestone from the Quarry of Keefer &: Bailey, 
Huntington, Huntington County. 
Per cent. 
Alumina (AI
2
0 s) •••.•.•••.••.•.•.••••••••.•••••••••••••.•.•.•..•. .71 
Iron oxide (Fe,Oa) .................. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24 
Lime (CaO) ..................................................... 30.40 
M:agnesia (MgO) ................................................. 21.04 
Insoluble in hydrochloric neid ..................... ··············· 1.67 
Loss on ignition ........................ _ . . . . . . . . . . . . . . . . . . . . . . .. 46.00 
'rotnl ....................................................... 100.06 
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At Markle, Mr. F. A. Brickley operates a quarry, getting out 
building stone and crushing some of the rock for gravel road re-
pairing. The sentiment in this locality is growing in favor of 
stone roads. 
At Huntington a new concern, the Erie stone Company, is pre-
paring to go into the business of crushing and shipping the lime-
. stone on an extensive scale. 
WELLS COUNTY. 
Area in squar,e miles ..... ',' ................ " .. .. .. ... .. .. .. .. . 367 
Population In 1900............................................. 23,449 
Miles of public roads ............ , ................. ,. .. .. .. .. .. . 780 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452 
Percentage of roads improved... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57.9 
Miles improved wIth gravel.................................... 440 
Miles improved with t~rushed stone.................... ... ... .. . 12 
Average original cost of gravel roads per mile .... , ... ...... .... $1,800 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . . . .. $2,800 
Total original cost of improved roads ......... " ................ $825,600 
Annual eost of repairs per mile on gravel roads 5 years old. .. .. . $67 
Annual eost of repairs per mIle on stone roads 5 years old... ... . $100 
Miles of improved road (gravel) built In 1905. .. .. .. .. .. .. .. .... . 75 
Miles of improved road (stone) built in 1905. " .. .. .. .. ... .. .. .. . 1 
First improved roads built..................................... 1881 
Proportion of improved roads built since 1895..... .. .. .. .. .. .. .. . 42% 
SatisfactIon of farmers with investment in improved roads. . . . . . Good 
Authority ............................ C. S. Brinnemann, County Auditor 
Wells County is in northeastern Indiana, with Bluffton as its 
coun~y seat. It is for the most part a till plain, very level. Two 
moraines, the Salamonie and Wabash, cross the county, following 
quite closely the direction of the rivers. The maximum elevation 
of the~ ridges is not more than 45 feet, and the incision of the 
rivers is about 25 or 30 feet where greatest. The maximum re-
lief in the county is therefore not more than 75 feet. The till is 
a yellow, compact clay, blackened in the low ground by organic 
deposits from the marshes that occurred in such places before 
ditching was extensively done. None of the numerous ditches get 
into gravel, the surface clay being some 16 feet thick on the aver-
age. In a number of rather widely separated spots it thins out 
to 4 to 8 feet, and here gravel pits have been opened. The mo-
raines, too, are largely clay ridges. In places small local deposits 
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of gravel, from 500 to 2,000 yards, are found in the edges of the 
moraines. 
The largest deposit of gravel that has been worked in Wells 
County is along Rock Creek southwest from Bluffton about seven 
miles in townships 25 and 26 north, range 11 east. At the Men-
denhall pits, section 15, township 2-6, some 2,500 yards of excel-
lent gravel have been removed by a steam scoop; and tests have 
shown that the gravel remaining here is practically unlimited in 
quantity. The pits have been worked to a depth of 25 feet, and 
the bottom of the gravel was not reached. A half-mile farther 
down the creek a pump in June, 1904, was at work throwing 
out 75 yards daily. This gravel is part of the great bed found in 
all this part of the State under the till. The erosion of Rock 
Creek has removed 10 to 15 feet of the clay over a valley prob-
ably one-half mile- wide; and here, where the stripping is thin, 
the gravel can be easily gotten at. 
The same bed of gravel is found at John Bell's, Section 3, 
Township 25 N. under 16 feet of till in his well. Here the 
gravel was 100 feet thick. Sections of a number of the. oil wells 
in this vicinity show the same condition. About 400 yards from 
Bell's farm, in N. W. % of Section 9 the till thins out a little, 
and the gravel comes within 6 to 8 feet of the surface. A strong 
pit could be developed here, but a dredge pump would be neces-
sary to remove the gravel because of the water which it bears. 
At Ossian, in the northern part of the county, north of the 
Wabash moraine, gravel occurs in the valley of the little stream 
between the town and the railroad. It is excellent material and 
the stripping is not more than four feet. The beds are numerous, 
but rather small. Two pits near the bridge have yielded probably 
2,500 yards of gravel each; while in the dredge ditch, which is 
nearly as deep as the pits and only 20 yards away, there is 
absolutely no sign of gravel. A half mile up the ditch from the 
bridge there is a large pit, from which 10,000 yards have boon 
taken, with probably as much more left. These small pockets are 
numerous enough to supply the needs of this vicinity. 
On the river road from Bluffton to Vera Oruz, about three 
miles from the former place, there are two pits from which gravel 
has been taken for the road. It is not. very good material. 
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At the bridge over the Wabash near Vera Cruz there occurs 
considerable excellent gravel of fluvial origin. It is rather hard 
to remove because of water; but some 10,000 yards have come 
from this place and there is probably as much more left. The 
section shows: 
Section at Wabash Bridge, near Vera Oruz. 
Feet. 
1. Soil ? ••••••••••••••••••••••••••••••••••••••••••••• 0 ••••••••••••••• ~ 
2. Gravel .......................................................... 8+ 
The Arch Wall pit, one mile northwest from Bluffton, dis-
closes a large bed of gravel in the river bottom. It is excellent 
material and easily gotten at. Teets show its presence in work-
able quantity for nearly 100 yards east and west and 20 to 25 
,vards north and south from the center of the present opening. 
The gravel appears to be a river deposit. 
On the Eichhorn farm 7 miles northwest from Bluffton gravel 
pits have been opened in the over'Yash from the Wabash moraine 
and in low ridges outlying from it. The material is somewhat 
sandy but works fairly well. 
At the bend of the Salamonie River on the line between J ack-
son and Chester townships a gravel pit has been worked in the 
overwash from the Salamonie moraine.· It is small, and not. 
profitable for development. 
Scattered here and there over Wells County there are many 
small deposits, too small to be called "workahle," which neverthe-
less supply the local necessities. The county surveyor tens me 
that all the county has gravel enough to build its roads except 
the southern tier of townships, and the western two of these can 
get their gravel from pits in the adjoining counties. Nottingham 
Township seems to be entirely without gravel, the only part of the 
county in that condition. 
MACADAM STONE IN 'VEI,LS COUNTY. 
The central portion of Wells County is well supplied with a 
good limestone which outcrops in localities sufficiently close to 
cut down the expense of road building to a minimum. The stone 
is quarried at a number of p]aces, but at only a few is it crushed 
for macadam. Probably the best equipped plant in the county 
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is that of the Shoemake.r Brothers, two miles west of Bluffton. 
The quarry is at the head of a ravine where a little dome o.f 
Niagara limesto.ne comes to. the surface. The plant is of the 
usual type, except that jaw crushers are employed. The superin-
tendent, Mr. Shoemaker, gives the following data: 
Men employed ..........................•..... ,.................... 12 
Capacity (daily in yards) ........................................... 80 
The stone here dips abo.ut 40° to the northwest, and the quar-
rying has revealed about forty feet of the strata. The rock ap-
pears to be ef pretty much the same texture threughout, but its 
celor varies from gray at the top to. black at the bottem. It has 
been used only slightly for read work, but the road built of it 
stands wear excellently. 
At Rpckfcrd the ditch aleng Rock Creek exposes a hard, some-
times cherty, limestone for a distance of more than two miles. 
The blasting for the ditch reveals some six feet of this rock along 
the whole expesure, and thousands of yards of rock, already pretty 
well broken, lie en the ditch banks ready for the crusher. The 
enly use made of this valuable material is for road repairing, a 
little jaw crusher being operated here by the township. At least 
a thousand acres of ground in this vicinity are underlain by lime-
stone usually not more than fcur feet down. 
Just east from the Red Bridge, 400 yards from the court-
house ill Bluff ten there are limestone quarries whose product is 
used for building purposes in the vicinity. A little of this rock 
has been crushed for road material, but there is no attempt to 
operate a crushing plant. regularly. 
Samples of stone from the quarry of Shoemaker Bros., the 
Meyers quarry and from Rockford were sent to Washingten fer 
testing in the U. S. Road Laboratery, the results of the tests, 
together with the. average of 192 samples of limestone tested at the 
same laboratory given as a standard of comparison being as 
follows: 
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Re3Ult8 of l'hytrical Tests of Ni4gara Limeatqne from the Quarry of Shoemaker Br08., the 
Meyers Quarry and the Quarry near Rockford, Well800unty. 
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Averag, of 192 samples ................... ·1 2.7 165.711.39 5.71 8.7 3.41 11 
I 32 
59 
Shoemaker Bros. Quarl'J .... ...... .... .... . 2.7 171.5 .50 5.8 6.9 13.5 8 14 
29 
I 
Meyers Quarry ....................... .... 2.7 168.4 0.79 6.3 6.3 10.8 IS 9 
Quarry near Rockford, Wells County..... 2.71165.3 3.2915.1 7.8113 141 : 37 
Quarry near Rockford. "Above tbe average in resistance to wear 
and cementing value, for. dolomite. Best suited for i.gbt bigbway and 
country·road traffic."-Page. 
Samples from the above quarries were analyzed by the chemist 
of the same laboratory, and the composition found to be as 
follows: 
Analyses of Samples of Niagara "Limestone from the Quarries of Shoemaker 
Bros., the Meyers (Juan,?! and the Quarry near Rockford, Wells ClYUnty. 
Shoemaker Bro •• 
Alumina (AI.O.) ........................... 1.3 
Iron oxide (Fe.Os) ••••.•••••.•••••••••••••• Trace 
Lime (OaO) ............................... 30.3 
Magnesia (MgO) .......................... 18.87 
Insoluble in hydrocbloric acid.............. 3.45 
Loss on ignition. . . . . . . . . . . . . . . . . . . . . . . . . . .. 45.75 
Totals ................................ 99.67 
M""er •• 
1.75 
.75 
29.40 
20.16 
1.97 
45.62 
99.65 
Rockford. 
1.39 
1.51 
j~o:~ .35 
.19 
---L-
100.66 
Other places at which limestone of excellent road building qual-
ity outcrops are given below: 
1. Two miles southeast of Bluffton, the river and a little creek 
reveal a hard gray limestone. 
2. At Murray, a similar rock is exposed in the river bed. 
3. On the Haflich farm, two miles northwest from Bluffton, 
a limestone outcrops and has been burnt into lime. 
4. On the east edge of the county, this Niagara limestone IIp-
pears slightly, being better shown just across the county line. 
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At. all four of t.hese places crushing plants might be estab-
lished and excellent. road material obtained, but t.he cheapness of 
gravel renders that improbable for many years. 
Summary.-Material abundant, sentiment good. 
ADAMS OOUNTY. 
Area in square miles.......................................... 335 
Population in 1900............................................. 22,232 
Miles of public roads..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675 
Miles of improved roads ....... " .................... , .. '" . .. . . 216 
Percentage of roads improved.................................. 32 
Miles improved with graveL .......... " ., .......... " .. " .. .. . 102.5 
Miles improved with crushed stone............................. 113.5 
Average original cost of gravel roads pel' mile ....... " ., .. .. ... $2,()()() 
Average original cost of stone roads pel' mile ......... " .. .. .. ... $3,200 
Total original cost of improved roads ..... _ ..................... $567,200 
Annual cost of repairs per mile on gravel roads 5 years old. .. .. . $70 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . $25 
Miles of improved roads (gravel) built in 1905 ........ , .. '" .. .. . 3 
Miles of improved roads (stone) built in 1905 ......... " .. .. .. .. . 7 
Miles of improved roads (gravel) contracted for 1906. " .. " ., .. . 4 
First improved roads. bunt .... '" ... '" ., ....... '" '" ... . .. .. . 1889 
Proportion of improved roads built since 1895 ........... '" .. .. . 10% 
Satisfaction of farmers with investment in improved roads... .. . Good 
Authority ................................ C. D. Lewton, County Auditor 
Adams Oounty lies on the eastern border of the State, the 
fourth count.y from the northern boundary. Its county seat is 
Decatur. The topogTaphy is simple, being very plane, broken 
only by the valleys of the St. Mary and Wabash rivers and their 
tributaries. Two moraines, both low, follow the courses of the 
rivers. The drift is very thin as a rule, rock being found almost 
everywhere in the county at depths of 35 to 50 feet. The chief 
glacial deposit is till-yellow, stiff clay, extending to the rock as 
a rule. Occasionally thin beds of gravel occur just above the 
rock, but they are of no economic value, except as water reser-
voirs, -unless the streams have removed the top layer of till. 
There are not half a dozen "workable" gravel deposits in the 
county and probably will not be. Perhaps the largest deposit is 
the one in the edge of Decatur, northeast of the court house. The 
river here has removed most of the clay, leaving 8 to 12 feet 
of stripping. The material is quite sandy and not good for road 
use. 
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About 3112 miles from Berne there is a gravel pit on the farm 
of Ohris. Hostettler. The gravel is little better than quicksand, 
but it is used on roads in the absence of better material. 
Another deposit of gravel occurs about three miles north of De-
catur, in the river bottom. It has been worked for roadstuff, but 
it is about eexhausted. 
The Irwin gravel pit four miles northeast of Preble is being 
worked at present. This deposit is along a little stream where 
some of the till has been removed. The gTavel is mediocre, but 
is used for roadstuff. 
There are no other gravel deposits in Adams Oounty worth 
mentioning. Thp. sentiment here is pretty strongly in favor of 
• macadam, even where it must be imported. This is no doubt wise 
when the poor quality of gravel is considered. 
MACADAM STONE IN ADAMS COUNTY. 
The crushing plant at the J. S. Bowers quarry, about a mile 
north of the court house in Decatur, is a modern one. The usual 
types of machinery are here in use as follows: Gates' gyratory 
crusher, automatic screens, steam drills and derricks. Mr. 
Bowers, the owner, gives the following data: 
l\Ien employed ............................................... 20 
Capacity (yards pel' day) ..................................... SO to 100 
He says further that roads may be built of rock from this 
quarry at a cost of $2,500 per mile. Trials of the rock for 
macadam have been uniformly successful, the material packing 
smooth and wearing well. The rock is hard to get at, being under 
12 to 20 feet of till except in the river channel of which it forms 
the bottom. The section here shows: 
Section at Bowers Q1.tarry. 
Feet. 
1. Soil· ........................................................... 2-4 
2. Yellow clay ................................................... 6 
3. Blue till ...................................................... 10 
4. Limestone, hard, gray.......................................... 12 
S'amples from the quarry were sent to' the road testing labora-
tory at 'Washington, the results being as follows: 
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llc,';ulis oj Phyl5ical Tests oj Stone jrom the Quarry oj John S. Bowers, near 
Decatur, Adams County. 
Specific gravity ... ,. .. .. . 2.7 Water absorbed per cu. it. . (Ibs.) 1.11 
Weight per cu. ft ... (Ills.) 168 Cementing value-Dry........... 14 
Wet........... 4D 
"This sample consisted onl~' of about six pounds of small pieces of 
rock. A fairly good cementing value."--Page. 
Abont 300 yards south of Bowers's quarry the Fitzinger quarry 
gets intD Mft.buff limestone that works well for building material 
and burns good lime. It is, however, tDO soft for road use and 
too expensive to get out. 
At. Pleasant :Mills, Woods and J\i(orris, cont.ractors, have an 
exC€llent plant for the making of macadam. It is of the usual 
modern t.ype. The rock here is quarried for the most part. from 
the river bottom. It is a white limestone, the most handsome 
in t.he St.ate aside from the best. oolitic. It has very much the 
texture of marble and is pnre white. According to the records of 
some of the roads built from this stone it can not be excelled. 
Roads down 8 years are in perfect repair today v~ithout any ex-
pense since they were built. 
Samples of limestone from the plant of E. Woods & Company 
were sent to the U. S. Road Laboratory to be tested, with the 
following results: 
Results oj Physical Tests oj Niagara Limestone jrom Plant of E. Woods & 
Co., Pleasant Mills. Adams County. '" 
Specific gravity ................ , 2.5li 
Weight per cu. ft. ......... (Ibs.) 159 
Water absorbed per cu. ft .. (Ibs.) 3.56 
Per <:ent. of wear. . . . . . . . . . . . .. 10.23 
l<'rench coefficient of wear. 3.91 
Hardnesst ............... . 
Toughnesst· ............. . 
Cementing value-Dry. . . . 10 
Wet.... 22 
"Very low in resistance to wear, and low in cementing value. \Vould 
not use thi;; material for roads if hetter is available."-Page. 
A chemical analysis of the sample was made at the sallle Inl>ilr:\ 
tory, and its composition was found to be as follows: 
.For standard of comparis()n see p. 79. 
tNo piece large enough for core was among the samples sent ill. 
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Ohemical Analysis of Niagara Lirnestone from Plant of E. Woods & 00., 
Pleasant Mills, Adams Oounty. 
Per cent. 
Alumina (AI,O.) ................................................. .25 
Lime (OaO) ..................................................... 33.14 
MagneSia (MgO) ................................................ 19.63 
Insoluble in hydrochloric acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32 
Loss on ignition ................................................. 46.79 
Total ....................................................... 100.13 
The !3lue Creek quarry, 2112 miles south of Pleasant Mills, is 
a rather extensive affair .. The plant is of the usual type, with a 
capacity of 200 yards per day, and employing 30 to 35 men. No 
figures as to price were available. The rock here is a thin-bedded, 
blue limestone, hard and well suited for road material. 
JAY COUNTY. 
Area in square' miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370 
Population in 1900............................................. 26,818 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800 
Miles of improved roads....................................... 300 
Percentage of roads improved.................................. 37.5 
Miles improved with gravel.................................... 265 
Miles improved with crushed stone ............ , ... .. .. .. .. .. .. . 35 
Average original cost of gra\'el roads per mile .. , .. .. .. ... .. .. ... $1,800 
Average original cost of stone roads per mUe. ... ... ... ... ... .... $2,700 
Total original cost of improved roads ............. '" ........... $571,500 
Annual COSt of repairs per mile on gravel roads 5 years old. " .. . $40 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . $20 
Miles of improved roads (gravel) built in 1905 ..... " . . .. . .. . . .. . 20 
Miles of improved roads (stone) built in 1905. . . . . . . . . . . . . . . . . . . . 10 
First improved roads bunt .......... : . . . . . . . . . . . . . . . . . . . . . . . . . . 1875 
Proportion of improved roads built since 1895 .................. , 80% 
Satisfaction of farmers with investment in improved roads. . . . . . Good 
Authority ........................ L. H. Treheame, County Commissioner 
Jay County is on the Ohio line, the fifth from the north 
boundary of the State. Half its surface is till plain, the rest 
being morainic, occupied by the gentle undulations of the Mis-
sissinewa moraine, and t.he inconspicuous swells of the Salamonie. 
The latter has at. its southern side a few sharp knolls, and these 
are mainly sand or gravel. Aside from t.hem, both moraines are 
clay, like the remainder of the county. 
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Some parts of this area are plentifully supplied with gravel, 
and other portions, as far as one can see in exactly similar situa-
tions are without 'it. The gravel is found in pockets in heavy 
till or else in the streams. The pocket gravel, usually pumped 
out, is good material. The stream deposits contain much dirt 
and are not nearly so good. 
The sentiment for gravel roads in this county seems to have 
been replaced by a desire for stone. The latter product is handily 
obtained from Portland, Ridgeville and Decatur. There is preb-
ably no. better road stone in the State than can be had at these 
places, and the railways can bring it within hauling distance of 
the greater part of the co.unty. At Briant, where there is plenty 
of gravel fer road building, the people nevertheless are building 
this summer (1905) three macadam ro:ads. 
In general, it may be: said that every township in this county 
can build its roads without an excessive haul, except perhaps 
Wabash Township, in the northeast corner. In many places it 
will be advisable to haul farther, and get better material. 
One ef the best pits in the COtnlty, and one typical of this 
sort of territory is in sections 23 and 14, Greene Township. 
There is a local tbinning ef the till here, perhaps three miles west 
of Portland, and a very geod gravel is extracted from a pocket 
between the till sheets. In section 31, Green Township, there is 
another pit like. the former. Neither is very large, and the ex-
traction of the gravel is a bit difficult, but the quality of the 
material more than repays the cost of getting it out, over that of 
obtaining ereek gravel. 
A good pit occurs 8 miles northwest from Portland on the 
Gardiner place. This is in a merainic knoll-the sarne famous 
Twin Hill gravel bank £:rom which the 0., B. and O. railway 
have obtained their ballast. The quantity is practically unlim-
ited, the quality excellent. Some gravel has been shipped from 
here into Wells Oeunty, and one of the best gravel roads in the 
State is a two. mile stretch about two miles south of Bluff ten 
built frem this material. It packs rapidly, giving a water-proof 
surface, and apparently has the quality of endurance. 
There is an abandoned gravel pit about 10 miles east of Port-
land near the State Line. This also is in a merainic knoll, ex-
posed by the stream. The gravel remaining is under a geod deal 
...----------------~ "- ~ -----
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of stripping, but other pitfl might be opened in this vicinity. The 
gravel is good. 
At Briant and at Westchester there are small pits of fair 
gravel. At the former place, the gravel is regarded as too dirty 
for road, and st{)lle is being used. The latter pit is now being 
worked, and three or four miles of road being built. 
At various places along streams and in knolls little pits running 
from 500 to 1,500 yards have been worked; and probably half the 
roads built from them. These small pits have been the salvation 
of many counties, as far as road materials go. . Where the strip-
ping is not too heavy, it is cheaper to work a number of little 
beds of gravel than to haul 4 or 5 miles from a larger one. 
At the plant of the Portland Stone and Lime Company, two 
miles west of Portland, there is a bed of gravel just above the 
rock. This must be stripped before quarrying the stone; but the 
company sells the gravel and thus pays for the stripping. It is 
an excellent blue gravel, and would make good roads if there 
were enough of it. It is typical of the condition in most of this 
county. The rock is nearly always immediately overlain by 
6-10 feet of gravel, and this by 14-60 feet of clay. Where erosion 
has removed part of the clay, the gravel may be gotten at, and 
furnishes a good road material. 
Portland Lime a,rld Stone Company.-This firm is just finish-
ing an extensive plant, which will be' as good as any when 
completed. They expect to be crushing hy August 15. Much of 
their product goes into lime, but they get out crushed rock for 
concrete, macadam, etc. 
Capacity (dally), yards........................................ 500 
Men employed ................................................ 40 to 50 
Price (asked) ................................................. $0.65 
The equipment is of the usual sort, Gates gyratory No.6, and 
a No. 4 for tailings. This quarry is pretty deep, and if the plans 
carry out will some tjme be the deepest in the State. The rock 
seems to be getting better, the deeper it is followed, and the 
Superintendent expects to carry the work down 150 feet, if noth-
ing prevents. 
Samples of stone from the quarry of the Portland Lime and 
Stone Company were ~ested at the U. S. Road Laboratory, the 
tests resulting as follows: 
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. Results of Physical Tests of Niagara Limestone from Quarry of the Pmland 
Lime and St()'fle Oompany, Portland, Indiana. * 
Specific gravity .............. : . . 2.7 French coefficient of wear. 5.7 
Weight per cu. ft ........ ' .. (lbs.) 168.4 Hardness ...... " ........ ,. 4.5 
Water absorbed per cu. ft..(lbs,) .69 Toughness ..... ,.......... 8 
Per cent. of wear ....... , . . . . . . .7 Cementing value-Dry. . . . 19 
Wet .... 45 
"Low in resistance to wear; fairly good cementing value. Best suited 
for country-road traffic."-Page. 
An analysis of the sample was made at the same labotatory, 
with the following results: 
Analysis of Niagara Limestone from QU(JJI"I'Y of the Portland Lime and 
Stone Oompany, Portland, Indiana. 
Pet' cent. 
Alumina (Al,O.) ................................................. .5 
Iron oxide (Fe,O.) ......... , .. , ................................... Trace 
Lime (CaO) ..................................................... 31.3 
Magnesia (MgO) ................................................. 21.75 
Insoluble in hydrochloric acid.................................... .36 
Loss on ignition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 46.04 
Total ....................................................... 99.95 
Road sentiment. is in a healthy condition in this count.y. The 
main roads and many of the side roads are graveled, and some 
of the principal highwa.ys are being ma.cadamized. 
BLAOKFORD OOUNTY. 
Area in square miles .......................................... . 
Population in 1900 ............................................ . 
Miles of public roads .......................................... . 
167 
17,213 
360 
Miles of improved roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 
Percentage of roads improved.................................. 36.1 
Miles improved with graveL................................... 130 
Miles improved with crushed stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None 
Average original cost of gravel roads per mile ........... " .. ... $1,800 
Total original cost of improved roads ................. , .. " ..... $235,040 
Annual cost of repairs p.er mile on gravel roads 5 years old. .. .. . $100 
Miles of improved roads (gmvel) bunt in 1905 ... " ... , .. .. .. .. . 8 
First improved roads built..................................... 1879 
Proportion of improved roads built since 1895. . . . . . . . . . . . . . . . . . . 27% 
Satisfaction of farmers with investment in improved roads-
"Reasonably well satisfied." 
Authority ............................ Lewis C. Johnson, County Auditor 
*Fol' standard of comparison see p. 79. 
17-Geo)ogy. 
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This, the fourth smallest county of the State, with. Rartford 
Oity for its capital, lies east of the north central portion of the 
State. . A little more than half the county is till plain, and the 
southwestern corner is' occupied by the Mississinewa moraine. 
This county has one of the most thoroughly graveled .rQad sys-
tems of any county in the State. There is scarcely a house more 
than two miles from an improved highway, and 80 per cent. of 
the population live within one and a half miles. The roads are 
well built and well kept; the only disadvantage is the quality 
of the gravel, which is not first~class. Most of it is shaly, and 
soon grinds up under travel. 
Practically all the road material that has been used in the 
county comes from fQur groups of pits. These are so situated 
that most roads have been built with less than a four-mile haul, 
except out at the ends of the roads. Here there are occasional 
stretches where the haul was 6 or 7 miles. 
The best gravel pit in the county is the Dundee pit, 7 miles 
north of Hartford Oity. It is partly a river valley pit and partly 
from the bottom of the stream. It is pumped out and is Qf very 
fair quality. Some 30 to 35 miles of road have been built from. 
here. 
Another grQUp of gravel-beds is the Edens-Olapper bunch, 5 
miles southwest of Hartford Oity. These do. not yield as much 
as the Dundee pit, and the product is not. as good. It is dirtier 
and grinds up more quickly. However, some 20 miles Qf good 
road have been constructed out of this group of pits. 
In the southeast part of the county the Wilcoxon-Whitecotton 
pits furnish most of the gravel. About 20 miles of road have 
been built of matel'ial obtained here, and there are 7 miles now 
being built. There will be several more rQads built from here, 
in all probability. 
A half mile frQm Montpelier there is a bank gravel pit which 
has furnished material for that part of the county. It is almost 
quicksand and makes a rather poor road. 
There are altogether in this little county 130 miles of gravel 
road. One hears much in all part.s of the county in favor of 
stone rQads. With good macadam stone obtainable from Mont-
pelier and Ridgeville, it will not be a difficult t.ask to put crushed 
rock on the highways, and well-infQrmed persons believe that 
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when the present gravel roads wear out they will be succeeded by 
macadam .. 
Baltes Stone Oompany. 
This firm has its plant one mile east of Montpelier. The 
rook is an excellent hard limestone, with a quarry face of about 
25 feet, and underlying probably 200 acreS at a slight depth. 
The plant, while not the largest in the State, is very perfectly 
built and equipped. The machinery includes a Gates gyratory 
crusher No.6, and a No. 4 ~or the tailings, a tramway for ele-
vating rock and an automatic trip for emptying the cars, and the 
usual arrangement for screening the crushed product. 
Capacity (yards) ......... :........................................ 500 
Men employed ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5D 
Price (asked) ..................................................... $O.7() 
Samples. of stone from the Baltes Stone Company's quarry were 
tested at the U, S. Road Laboratory, and results of the tests are 
herewith given: 
RemIts of PhyS'IJal Tests of Niagara Limestone frmn the Quarry of the 
Baltes Stone Company, Montpelier, Ind. * 
Specific gravity.. . . . . .. .. .. .. .. . 2.7 E'rench coefficient of wear. 10.8 
Weight per cu. ft. ......... (lbs.) 165.3 Hardness................. 9.3 
Water absorbed per cu. ft..(lbs.) 2.97 Toughness ............... . 
Per cent. of wear. . . . . . . . . . . . . . 3.7 Cementing value-Dry. . . . 35 
Wet.... 52 
"Fairly good cementing value and resistance to wear, for limestone. 
Well suited for highway traffic."-Page. 
A sample of the stone was analyzed by the chemist of the same 
laboratory, with the results shown below: 
Analysis of Niagara Limestone frmn the Quarry of the Baltes Stone Cmnpany, 
Montpelier, Ind. 
Per cent. 
Alumina (AI20 8 ) and iron oxide (Fe20 8). • • • • • • • • • • • • • • • • • • • • • • • • • • • .85 
I,ime (CaO) ..................................................... 31.2 
Magnesia (MgO) ................................................ 16.56 
Phosphoric acid (P.O.) ............................................ Trace 
Insoluble in hydrochloric acid..... .. .. .. . . .. . . . . . .. .. .. . .. . . . . . .. 9.56 
Loss on ignition ................................................. 42.16 
Total ....................................................... 100.33 
*For standard of comparison see p. 79. 
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At Keystone, in Wells County, not far from the Blackford 
line, a pump is this summer (1905) throwing out gravel. If 
necessary, much of the extreme north end of Blackford County 
could be graveled from there. 
Blackford County as a whole is a till district, with the rock at 
various depths from 2 to 150 feet. In most places the material 
immediately overlying the rock is blue till 40 feet + thick. Over 
this comes 10-40 feet, of yellow till. Between the blue and yellow 
sheets there are often small gravel sheets. These small gravel 
beds are often exposed by the erosion of the stream bluffs, and 
the gravel is carried down into the valley and deposited. It is 
from this source that most of the roau material of the county 
is derived. 
GRANT COUNTY. 
Area in square miles. 00 • 0 0 0 00 0 0 • 0 0 0 0 0 • 0 00 00 0 0 .0 ••• 00 o. o •• 0 •••• 0 416 
Population in 1900 ..... 0 0 • 0 •• 0 0 0 0 •• 0 •• 0 0 0 •• 0 ••• 0 •••••• 0 ••••• 0 0 • 54,693 
Miles of public roads 0 0 ••• 0 0 ••• 0 0 0 , 0 ••• 0 0 •••• 0 0 ••• 0 •••••••• 0 0 0 • 0 900 
Miles of improved roads .... 0 .... 0 ........ 0" 0" 0.............. 460 
Percentage of roads improved ... 0 0 ••• 0 0 0 ••••• 0 •••••• ~. 0 • 0 0 0 •• 0 • 51.1 
Miles improv,ed with g'ravel. . 0 0 •••• 0 • o' •• 0 •••• 0 o. 0 0 ••• 0 0 0 ••• 0 0 0 • 460 
Miles improved with crushed stone .. 0 •••••• 00 •••• 000 ••• 0 ••••• 0 • None 
Average original cost of gravel roads per mile. o ••• 00 •••••••••• , $2,000 
Total original cost of improved roads .............. 0 •• 0 •••••• 0 .$920,000 
Annual CMf of repairs per mile on gravel roads;) years old. 00.0. $70 
Miles of improved road (gravel) built in 1905 ... 0.00 •• 0 •••• 0 • 00. • 40 
Miles of improved road (gravel) contracted for looll. 00 •• 00 •• 00 • • 3 
First improved roads built. ...................... · 0 • • • • • • • • • • • • 1866 
Miles of improved roads built since 1895 ........ 0 ••••••• 0 • • • • •• • 250 
Satisfaction of farmers with investment in improved roads. 0 0 •• 0 Good 
Authority .. 0.00. 0 ••••• 0 ••• , •• 00. 00 •• 0 ••••• 0 •••• 00 ••••• 0 o •• Bo A. H:inney 
This connty, with Marion as its county seat, is in north central 
Indiana, in the great till plain. It has two noticeable topographic 
features-the Mississinewa River and the moraine belt on the 
east side of the river. This belt is about 5 miles wide, has an 
elevation of 20 to 50 feet above the general plain, and extends 
across the county. Aside from the moraine and the streams, 
the surface of Grant County is very smooth, and till covered. 
There is very little good gravel in this county. The river bends 
and terraces have been drawn upon for most of the gravel hereto-
fore used, and the material is sandy and nearly everywhere dirty. 
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The presence of very much sand or dirt serves to make gravel 
unfit for roadstuff, and the roads in this county that have been 
built with the river gravel show for themselves. At various 
depths in the clay, rarely less than ten feet, there are pockets of 
gravel as good as any-grey water gravel, clean and excellent 
road material. Recently pumps have been put to' work on these 
deposits and a much better quality of gravel is being thrO'wn out. 
The moraine in this county has a till· surface with gravel 
and sand underneath. At the highest points of the ridge, this 
gravel stratum is 40 to 45 feet below the surface, but at or near 
the edges of the moraine, the till covering is often less than 5 
feet. A typical bed of this sort is worked in Marion, some five 
blocks north of the court house. The section shows: 
Section oj Pit in Marion. 
Peet. 
1. Clay........................................................... 3 
2. Coarse, bouldery graveL....................................... 3 
3. Finer gravel and sand. " ., .................. , ........... , .. , " . 8 
The upper gravel is not good road material, being too coarse to 
pack well. The lower, finer gravel would work wcll, if some care 
were exercised to keep out the boulders, and most of the clay. 
This has not always been done, and the roads have suffered. 
About half way between Jonesboro and Marion, the traction 
company has a gravel pit in the base of a bluff. The section 
shows: 
Section oj Pit of Union Traction Company. 
1. Clay 
Feet. 
4-10 
2. Coarse gravel .......................................... ;.... 5-8 
This gravel makes fair ballast, but is too coarE>e for ideal road 
material. By screening through coarse-meshed screens, good road 
stuff might be obtained. 
There are several other pits like the two above described in the 
vicinity of Marion, all obtaining gravel from the beds under the 
till. Aside from the coarseness of much of the gravel, this ma-
terial is good, and when screened will make a good road. The 
earlier roads in this vicinity were built of rivercdeposited gravel, 
because that was more easily obtained than the bedded material; 
and such river deposits contain little good road gravel. 
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Six miles east of Marion some of the till has been eroded by 
the headwaters of Lugat's Oreek, and there seems to· have been 
a thin till covering to begin with. Here a pump was at work in 
the summer of 1905 throwing out an excellent grey water gravel 
which was being used on the roads. It worked very well. 
In the vicinity of Fairmount the clay is very heavy. Very few 
wells find gravel short of 20 feet, and many go 45 feet. The 
gravel that has been used in this vicinity is creek gravel obtained 
from the bends of a little stream about a mile west from the 
town. It is pretty dirty, and is hardly t.o be classed as good. The 
supply in this area is not. nearly adequate, and probably never 
will be, since the surface clay is too deep to allow the gravel to be 
worked. 
Near Swayzee there is no gravel anywhere in sight. Even 
sand is not to be had here, all that used for building purposes 
being shipped in. The nearest gravel is on Pipe Crook, foUl' miles 
away. A gravelly tin, wit.h not more than 20 per cent. gravel, 
is sometimes used here for road material, and seems to answer 
prettv well. 
001UVerse a.nd Vicinity. 
This village is on the line between Howard and Grant counties, 
in the midst of a clay district. Pipe Creek and Little Pipe 
Creek both cut through the clay, and get very close to the top of 
the underlying gravel. On Little Pipe Creek, just in the edge 
of Oonverse, there is a body of gravel a half mile long ~nd 
50 to 150 yards wide. A number of test-holes showed: 
Feet. 
1. Soil and clay .................. '. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2--.3 
2. Gravel ...................................................... 4--6+ 
This gravel is a fine grey material, as good as can be found 
anywhere. There is practically no limit to the amount obtain-
able, since the depth of the gravel is probably 20 feet, judging 
from well sections. This is a very favorable place for locating 
a gravel and sand pit; either a gravel pump or a scoop 01' dredge 
will have to be used in getting out the gravel, however, since 
water is carried in great quantities. 
Big Pipe Creek, 11/z miles east, also gets pretty well down iJltn 
the clay, but it is still 5 to 6 feet down to the gravel. 
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Van Buren 0JJUl NQlrtheast Grami Oounty. 
This area is one of low black ground with clay knolls nsmg 
out of the swales. There is no gravel at. the surface, and not 
very much anywhere else. Under t.he black soil there is usually 
4 to 15 feet. of clay, but occasionally a small gravel bed is found 
between the black ground and the clay. In such places a pump 
can easily get. the gravel, since it is heavily water-bearing. The 
material obtained is pretty fine grained, as a rule, but it has a 
good packing quality and makes a good road. Two such beds have 
been pumped this summer, one on the Trevison farm, two miles 
east, and another two miles south of Van Buren. 
Part of northern Grant County might be graveled from the 
pits along the tributaries to the Salamonie in Huntington County. 
Near Fox's Station, a large gravel pit has been operated by th(j 
traction company. It is. on the north side of the moraine, and is 
pretty much like the moraine gravels on the southern side. It 
seems, however, to have fewer large boulders in it. 
At Upland and vicinity the gravel <used comes from the Missis-
sinewa and from Walnut Creeik, two miles north. It comes 
partly from the bars and partly from the deposits in the bends 
of the stream. It is quitE' dirty, but is better than no gravel 
at all. 
MACADAM STONE IN GRANT COUNTY. 
Marion Stone Oompany.-The plant of this company is <about 
a mile north of the court house. The rock is taken from a quarry 
near the river, under 2 to 3 feet of stripping. The section shows: 
Section oj Quarry oj Marion Stone Oompany. 
Feet. 
t. Soil ........................................................... 2-3 
2. Yellow, soft stone ................. " .......... ".. ... .. . ... ... .. . 4 
B. Heavy blue stone.............................................. 8 
This stone seems very soft, and with too little lime in it for 
good macadam. It is said, however, to work pretty well on the 
road. The plant just now is very much run down. The com-
pany intends making extensive repairs and alterations. Their 
present capacity is some 300 yards per day, with 20 to 25 men 
employed. The price .obtained varies from time to time, 60 
cents being a fair average. 
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Samples of limestone from the' quarry of the Marion Stone 
Company were sent to the U. S. Road Laboratory for testing, and 
the following results were obtained: 
Results of Physical Tests of Niagara Li'fYU!Stone from Qum-ry of the Marion 
8tone Company, Marion, Grant ClYUnty. Ind. * 
Specific gravity.. . . . . . . . . . . . . . . . 2.6 French coefficient of wear. 7.8 
Weight per cu. ft. ... , ..... (lbs.) 159 Hardness.. .. .. .. .. .. .. ... 2.5 
Water absorbed per cu. ft .. (lbs.) 4.72 Toughness. .. .. .. .. .. .. .. . 15 
Per' cent. of wear. . . . . . . . . • . . . . 5.2' Cementing value-Dry. . . . 44 
Wet.... 56 
"Best suited for highway and country-road traffic."-Page. 
Analysis of the sample was made at. the same laboratory, and 
the composit.ion was found to be as follows: 
Analysis of Niagara ,Limestone from Quo.'rry of the Marion Stone Company. 
Marion. Gmnt C(funty. Ind. 
Per cent 
Alumina (AI.Os) •••••••••••••••••••••••••••••••••.•••••••.••••••• 2.12 
Iron oxide (Fe,Os)' ............................. '. . . . . . . . . . . . . . . . .. 1.77 
Lime (OaO) , ... " ................................................ 19.50 
Magnesia (MgO) ................................................. 7.95 
Phosphoric acid (P,O,). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31 
Insoluble in hydrochloric u,Cld ..•..........•...•...••..••... •···•· 41.83 
Loss on ignition ......................................... ········ 26.28 
Total ....................................................... 99.76 
Another quarry with precisely t.he same rock is located 5 miles 
west of Marion and lY2 miles nort.hwest of Roseburg, on the 
Willcutt farm. A little crusher is working here, and several 
miles of road are being built. 
Road sentiment is good in Grant County, most. of the main 
roads, and many of the side roads, being improved. A good deal 
of gravel has been used which ought not to have been, but in the 
future more care will be exercised in selecting material. The 
river material should be avoided, and the bed gravel down under 
the clay used, even if it is more expensive. 
*For standard of comparison see p. 79. 
ROA.D MA'l'ERIALS OF HOWARD COUNTY. 
HOWARD OOUNTY. 
Area in square miles .......................................... . 
Population in 1900 ............................................ . 
Miles of public roads .......................................... . 
Miles of improved roads ...................................... . 
265 
295 
28,575 
600 
263 
Percentage of roads improved ................. ,. ... ...... ...... 43.8 
Miles improved with gravel.................................... 263 
Miles improved with crushed stone*..... .. .. .. .. .. .. .. .. .. .. .. . None 
Average original cost of gravel roads per mile. " ...... " ...... , $2,400 
Total original cost of improved roads ........................... $631,200 
Annual cost of repairs per mil.- on gravel roads 5 years old**. .. . $25 
Miles of improved roads (gravel) built in 1905 .. , .. .. ... .. .. .. .. . 13 
Miles of improved roads (gravel) contracted for 1906 ......•... > • 4.5 
First improved roads built .... , .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 1870 
Miles of improved roads built since 1895. . . . . . . . . . . . . . . . . . . . . . . . 115 
Satisfaction of farmers with investment in improved roads. .. .. . Good 
Authority .... , .. " ....................... W. L. Benson, County Auditor 
'The improved roads in part are repaired with crushed stone. 
'·Average annual cost of repairs per mUe on gravel roads over five years old 
is given at $60. 
Howard County is in the north central part of the State, with 
Kokomo as its county seat. It is an almost featureless county, 
being a flat plain, with very few knolls rising twenty feet or more 
above the surface, and only one stream, "Vild Oat Creek, getting 
that far below. It is a clay county, at least 90 per cent. of the 
surface being a yellow clay. There is no sign of surface gravel 
or sand anywhere, and no wells which get into sand or gravel 
short of 10 feet. Just beneath the yellow clay there is a blue till 
which runs down to the underlying limestone, where the depth of 
the latter is not more than 50 feet. Where the drift is much 
thicker than that, there seems to be a large gravel bed in which 
the better wells of the county find their water. 
There are very few surface pits in this county, since the till 
is usually at least 10 feet thick. In such an are!\, the only work-
able gravel is along the streams where erosion has removed the 
overlying till. Wild Cat Creek, which runs east and west almost 
the length of Howard County, has a valley 15 to 20 feet deep and 
in a number 01 places gets down to the gravel. At least half the 
gravel used in the county has come from this stream and its 
tributaries. Asa rule, this material is dirty and poor for road 
purposes. 
266 REPORT OF STATE GEOLOGIST. 
The northern tier of townships' is practically without road 
material. However most of this section is within hauling distance 
of Deer Creek, in Cass County, and has drawn largely upon that 
SOource for its road material. Away up in the northwestern corner 
of the county there are several small pits where there is a local 
thinning of the till. No one of these has an apparent capacity of 
mOore than a thousand yards. 
The best pit on Wild Cat is about 9 miles southwest from 
KokomOo, in Sec. 1 (2 E., 23 N.). The section shows: 
Section of Pit on Wild Cat Creek. 
1. Yellow till •••••••••••••••••••••••••••••••••••••••••••• 0 ••••• 
Feet. 
6-10 
2. Gravel and sand ................................... ·········· 8--12 
3. Blue till .................................................... 2+ 
This pit would be classed as small, its content probably not 
being more than 6,000 or 8,000 yards. The quality of the gravel 
is not good, there being so much sand in it that it soon grinds to 
dust Oli the roads. 
Russiav'ille atnd Vic'inity. 
Russiaville is ten miles southwest of Kokomo on the Clover 
Leaf Railway. It is not far' from Honey Creek, a tributary of 
Wild Cat, which gets down 20 to 25 feet into the till and conse-
quently reveals the gravel. At London, two miles north of Rus-
siaville, there is a good pit in a deep ravine. The section shOows: 
Section of Pit at London. 
Feet. 
1. Yellow till 
2. Blue till .................................................. 2-5 
3. Gravel and sand .................................... ······ .12 to 15 
The face of the gravel bank here is 50 feet long and 15 feet 
high. There are in sight about 20,000 yards of excellent grey 
water gravel, which would make good road material if carefully 
quarried. In practice, however, sand and dirt have been allowed 
to. enter in such quantities that the roads built from this pit are 
very dusty and are being rapidly ground to powder. 
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On Thomas Richardson's farm, one-half mile southwest of the 
above, is another pit of about the same size, containing good 
gravel with very little sand. Another similar pit, with slightly 
more sand, occurs 1% miles southea~t of Russiaville. This corner 
of the county is well supplied with the best gravel in the county. 
Half a mile southwest of Greentown the interurban railway 
has a gravel pit in the creek bed. A steam scoop has here been 
at work dragging out a conglomeration of clay, sand, gravel and 
boulders. It is dirty stuff, totally unfit for road material. TWo 
miles southwest of Greentown, and at Jerome, 4 miles south, there 
are also pits of sand and gravel. This material is too sandy to be 
of much value, and ought not to be used, since the expense of 
maintaining a good road will in a few years build a stone road. 
MACADAM STONE IN HOWARD COUNTY. 
Ohaffin Brothers Storie Oompany.-The quarry belonging to 
this firm is 11h miles southwest of Kokomo in the valley of Wild 
Cat Creek. The stop.e is exposed here over an area of possibly 
160 acres, from 2 to 8 feet below the surface. For the most part 
there is little dip, although there are some crumplings of the 
strata. The rock is a laminated water limestone much resembling 
shale, and running into shale in some places. When freshly quar-
ried it is rather soft, but hardens upon exposure. It appears to' be 
pretty soft for macadam, but, some roads built from it stand up 
fairly well after three or four years' service. It is at all events 
better than the sandy gravel found in the county. 
The _plant is of the usual type, including a Gates gyratory 
crusher, No.4, screens, elevator, bins, etc. 
Capacity (yards) .................................................. 200 
lVlen employed .................................................... 25 
The price obtained varies. An average of 65 cents per yard is 
fair for all stone sold. 
Samples of stone from Chaffin & Co.'s quarry were tested at 
Washington, in the U. S. Road Laboratory, with the following 
results : 
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Re8ults of PhY81~cal Tests of Water-Limestone from the Quarry of Chaffin & Co., 
Kokomo, HQward County, Ind.* 
Specific gravity.. . . . . . . . . . . . . . .. 2.44 
Weight per cu. ft .......... \lbs.) 152.8 
Water absorbed pel' cu. ft .. (lbs.) 6.50 
Per cent. of wear. . . . . . . . . . . . . . 4.1.3 
French coefficient of wear. 9.69 
Hardness. . . . . . . . . . . . . . . .. 5.3 
~uughness..... ........ ... 17 
Cementing value-Dry.... 28 
Wet .... 42 
"Slightly above the average in resistance to wear for limes,tone, with 
fair cementing value. Should give good results under highway. and 
country-road traftic."-Page. 
A chemical analysis was made of the stone at the same labora-
tory, and the following composition was shown: 
Analysis of Water-Lime .• tone from the Quarry oj Chaffin & Co., Kokomo, 
Howard County, Ind. 
Per cenl. 
Alumina (Al,03) .................................................. 1.00 
Lime (CaO) .... , ................................................ 34.15 
l\iagnesia (MgO) ................................................ 13.21 
Insoluble in hydrochloric acid .................................... 10.03 
Loss on ignition ...................... , ........ " . . . . . . . . . . . . . . . .. 41.54 
Total ....................................................... 99.93 
South and west. from KokomO' there are three or four other 
firms engaged in the stone crushing bnsiness. Leach and C0111-
pany, Wilson, Interurban, and Deffenbaugh, all have plants of 
about the same st.yle and capacity, running perhaps 100 to 150 
yards per day when at work. They were all slack in t.he summer 
of 1905, their output being mainly for concrete work. There is 
no demand for t.heir prO'duct upon the roads, away from local de-
mands. This rock can .not compete with the harder limestones of 
northern Indiana for macadam purposes. 
Samples of stone from the property of J. M. Leach & Co. were 
tested at the Road Laboratory at Washington, D. C., with the 
following results: 
"For standard of comparison see P. 'Ill. 
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Result8 of Physical Tests of Water-Limestone from the Land of J. M. Leach & Co., 
Kokomo, Howard County.* 
Svecific gravity................. 2.45 French coefficient of wear. 9.6 
Weight per cu. ft .......... (lbs.) 153 Hardness................. 0 
Water absorbed per cu. ft.. (lbs.) 6.21 
Per cent. of wear. . . . . . . . . . . . . . 4.2 
Toughness. . . . . . . . . . . . . . . . 8 
Cementing value-Dry. . . . 46 
Wet.... 63 
"A very soft but fairly tough rock with a rather good resistance to 
wear, and a good. cementing value. Suitable to light traffic roads or as 
a binder."-Page. 
Road sentiment was slumbering in Howard County in 1905. 
The energies of the people were being expended upon bridges, 
the main roads having been prett~ well worked over in 1904 and 
the year before. It will be some time before the road question is 
again agitated, and macadam will in all likelihood be the material 
demanded. 
CARROLL COUNTY. 
Area in square miles .... , ....... , ................ , " .... " .... . 
Population in 1000 ............................................ . 
Miles of public roads ............ , ............................. . 
Miles of improved roads ....................................... . 
Percentage of roads improved ................................. . 
Miles improved with gravel. ...... " ..... , .. " ................ . 
370 
19,953 
847 
230 
28.3 
215 
Miles improved with crushed stone .......................... " . 15 
Average original cost of gravel roads per mile .. , .. .. ... .. .. .. ... $1,600 
Average original cost of stone roads per mlle. . . . . . . . . . . . . . . . . . .. $2,400 
Total original cost of improved roads ........................ , ... $380,000 
Annual cost of repairs per mile on gravel roads 5 years, old. .. ... $34.80 
Miles of improved roads (gravel built in 1905. " . . . . . . .. . . . . . . .. . 28 
Miles of improved roads (stone) built in 1905. " ... , . . . . . . . . . . .. . 15 
Miles of improved roads (gravel) contracted for 1906. . . . . . . . . . . . . 12 
Miles of improved roads (stone) contracted for 1906. . . . . . . . . . . . . . 10 
First improved roads built ................. ; . . . . . . . . . . . . . . . . . . . . 1881 
Proportion of improved roads built since 1895. . . . . . . . . . . . . . . . . . . 60% 
Satisfaction of farmer~ with investment in improved roads...... Good 
Authority .............................. Fred. H. Engel, County Auditor 
This county, with Delphi as its county seat, is the third east 
from the Illinois line, and the fifth south from the Michigan line. 
Its surface for the most part is smooth or undulating, there being 
few elevations except a few morainic knolls on the west side, near 
·For standard of comparison see p. 79. 
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the Wabash, and a wedge of high ground between that river and 
the Tippecanoe. The only t.opographic feat.ure of striking no-
ticeability is the great valley of the Wabash, a mile wide and 100 
to 125 feet deep. Wild Cat. and Deer creeks have shallow valleys 
except for a few miles back from their mouths. 
The general expression of the county is till. The surface of 
the plain is practically all clay, with gravel pockets varying from 
500 to 5,000 yards included within it. These pocket.s are some-
times near the surface, but usually 15 to 25 feet down. The 
Wabash terraces, two or three in number, make their appearance 
here, and as a rule are all gravel. Where the underlying rock is 
not more than 10 or 15 feet down, gravel may be obtained without 
excessive stripping, since a 4 to 10-foot gravel bed is usually 
found just above the rock. The Wabash and Tippecanoe River 
terraces furnish plenty of good gravel for all roads in hauling dis-
tance, and Wild Cat and Deer creeks are the salvation of the rest 
of the cfll1nty as far as gravel goes. 
Delphi and Vicitnity. 
A mile north. of Delphi, in the river bluff there is a large gravel 
. and sand pit, in which there is some good road material, if care is 
used to keep out the sand. A section of the bluff shows: 
Section of Pit North of Delphi. 
Feet. 
1. Till or yellow clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
2. Gravel, compact and fine-grained, also sand ................. 25 to 30 
3. Yellow and blue till. ... , ..... , .. .. . . . . .. .. .. .. .. .. .. .. . . . . . 60 
In this pit the sand is probably more abundant than the' gravel. 
There ought to be good road material here, as the gravel in the 
bank is so firmly cemented that. strong hammer blows are required 
to crush it. The hill road here has been built of this material 
lmd is an excellent piece of road. In a number \of places in t.his 
'.region a g-ravel road-bed is covered with limeE'tone screenings, 
giving a smooth asphalt-like finish. From this ill top, a num-
ber of gravel streaks are in sight, in whith pits uld be opened. 
There is some difticulty in working them, howev$-, since they are 
50 to 60 feet above the river, and the bluff is usu*lly steep. 
,. 
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The terraces of the Wabash near Delphi contain gravel, but as 
a rule it is dirty. Of course, it is better than no gravel at all, but 
this terrace gravel should not be used if bed gravel can be ob-
tained. Southeast of, Delphi there are a number of small pits 
in the bluffs of Deer Oreek and its tributaries. One such is on the 
Bradshaw farm, and another on Wise's place. These pits as a 
rule run from 500 to 1,500 yards, of rather poor gravel. 
The Tippecanoe River has cut down 60 to 80 feet into the till 
and reveals numerous gravel beds, which are small and hard to 
get at. The numerous bends of the stream contain gravel and 
sand deposits which might be used for road purposes. It is poor 
material, however, and ought not to be used unless nothing else 
can be afforded. 
Deer Creek and Wild Oat Creek, with their valleys 20-25 
feet deep, get down far enough into the till to reveal gravel beds 
in some places. A good deal of road has been built from these 
pockets, and it is none of it good. The expense of getting it 
out, hauling 5 or 6 miles and frequently repairing will build a 
stone road in most places, and the sentiment for stone road is 
making much progress in this county. 
Northeastern P(}frtion of the County. 
In Washington Township, in the northeast corner of the county, 
Rock Oreek exposes for a distance of three miles, a fair quality of 
limestone which can be easily worked. There are four or five 
different varieties of rock, but they are all fairly hard, and all 
limestone. The township is expecting to buy a stone crusher 
this autumn (1905) and build three or more miles of road each 
year until the township demands are supplied. Gravel can not 
be obtained here without excessive hauling, and it is not good. 
This township is so far off the railroad that it could not afford 
to haul crushed rock from a switch,and the plan now being 
considered seems to be the best under the circumstances. 
The gravel proposition, as a whole, in Carroll County, is a bad 
one. There is some good gravel along all the streams, but in most 
places it is badly mixed with sand, and has a heavy stripping. 
Probably all the townships except Washington and Madison have 
enough material to improve their main roads. In practice, how-
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ever, the roads are not very well built. In the vicinity of Delphi, 
the roads are excellent, and in other parts of the county one meets 
occasionally good stretches. The great faults of road making 
are, however, apparent over most of this county-poor selection 
of mat.erial, poor grading, and inspection that had not enough 
technical knowledge. 
LIMESTONE FOR ROAD PURPOSES. 
Delphi is favorably situated for limestone roads. There are 
two crushing plants located near the city, some 400 yards apart. 
One, that of the Delphi Stone Co., does a general crushed rock 
business, selling its product both at home and abroad. Pierce's 
crushing plant is at present engaged in getting out crushed rock 
for e,ome twelve miles of macadam road which its owner is build-
ing. Since the gravel of this region is either bad 0'r hard to get 
at, it may be not much more expensive in the end to build stone 
roads. This stone builds a very good road, as 13hown in many 
places in the vicinity; and there seems to be a growing tendency 
1.0' use crushed rock in place of the gravel 
Delphi Crushed St<Y1U3 Company.-This company, a Chicago 
C0'ncern, has a large, well equipped plant, representing an invest-
ment of about $35,000. Their quarry is in the river valley, where 
the stripping runs from 2 to 4 feet. The rock is elevated and 
carried to the crushe,r by means of an overhead cable-way. The 
crusher is a Gates gyratory, No.6, and a smaller one for the 
tailings-a No.4. Shipping facilities are good. 
Men employed .............................................. 40 to 50 
Capacity (yards) ............................................ 400 to 500 
Price (per yard) not less than. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $0.50 
At Pierce's crusher, the product is used by the owner in fulfill-
ing his own road contracts. The rock is about the same as that 
of the other plant, except that this is nearer the surface and 
somewhat more weathered. This plant employs 25 to 30 men, 
and has a capacity of 150 to 200 yards per day. 
Samples of stone from the Delphi Stone Company and from 
the Fred Showalter qua,rry in Washington Township, were tested 
in the U. S. Road Laboratory at Washington, D. C. The results 
of the tests are herewith given, together with the average of 192 
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limestones tested at the same laboratory, as a standard of com-
parison: 
Results of Phymal Tests of Niagara Limestone fro", Quarry of the Delphi Stone Com-
pany, andfr01n Quarry in Washington 7'ouJnship, Can'oll County. 
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Avefage of 192 samples ...... .... ........ 2.7 165.7 1.39 5.7 8.7 3.4 11 32 
59 
Delphi Stone Co ............................ 2.77 171.52 .75 5.09 7.86 10 H 14 
42 
Washington Township, Carroll County ... 2.73 171.5 .50 8.73 4.58 12 21 7 
45 
Delphi Stone Co. "A fairly hard and tough limestone, with a fair 
cementing value."-Page. 
This rock, in practice, has been found to make excellent roads, dur-
able and free from dust.-Ward. 
"'ashington township stone. "Low in resistance to wear, only fair 
cementing value. Should not be used if better material is available."-
Page. 
'A chemical analysis of the two samples was made at. the same 
laboratory, and t.he results showed as follows: 
Chemical Analysis of Niagara Limestone from Quarry of Delphi Stone Company 
nndfrom Quarry in Washington Town8hip, Carroll County. 
Delphi Stone 
Co. 
Per cent. 
Lime (CaO) ........................................ . 
Calcium carbonate (CaCO)............................ 53.36 
Iron oxide (FeO) .................................... 1.06 
Magnesium carbonate (MgCO) ........................ 44.6 
Alumina (AIO) ...................................... .64 
Silica (8iO) .......................................... .40 
Phosphoric acid (PO)................................. .016 
Insoluble in hydrochloric acid ......................... . 
Loss on ignition .................................... . 
Total ............................................ 100.076 
Walhing-
ton Twp. 
Per cent. 
50.7 
.55 
1.31 
43.38 
95.94 
The road sentiment. is in a heallthful condition in Oarroll 
Oounty. There are some 150 miles of improved road in the 
I8-Geology. 
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county, with 80 miles being built this year. The people of the 
county are justly proud of their land, both its beauty and fer-
tility; and they are rapidly improving their means of trans-
portation. More sentiment for stone roads was found here than i~ 
any other county except Adams, and it seems probable that for 
most of its area Oarroll will, in a few years, have a road system 
equal to that of any county in the State. 
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SECTION VII. 
THE ROADS AND ROAD MATERIALS OF ALLEN 
COUNTY. 
TOGETHER WITH SUCH OTHER INFORMATION AS IS OF PROBABLE 
GENERAL INTEREST. 
By J. A. PRICE. 
Area in square miles ............ , .. .. .. .. ... .. .. .. .. .. .. .. .. .. . 660 
Population in 1900............................................. 77,270 
Miles of public roads.......................................... 900 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 
Percentage of roads improved ...... '" ...... '" .... ... ......... 50 
Miles improved with graveL.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 
Miles improved with crushed stone.............. ... ... ... .... .. None 
Average original cost of gravel roads per mile. .. .. .. .. .. .. .. ... $1,000 
Total original cost of improved roads ................... " ., .... $450,000 
Annual cost of repairs per mile on gravel roads 5 years old. .. .. . $100 
First improved roads built. '" ...... '" . . . .. . ... ... .. . ... . .. . .. . 1887 
Miles of improved roads (gravel) built in 1905 ...... , ... .. .. .. ... ?5 
Satisfaction of farmers with investment in improved roads-
"Fair, but wish more permanent roads with better drainage and grades." 
Authority ........................ M. A. Ferguson, Ex. Co. Commissioner' 
Allen, the largest. county of Indiana, is located in the north-
eastern part of the State, and is bounded on the north by Dekalb 
and Noble counties, on the west by Whitley and Huntington 
counties, on the south by Wells and Adams counties, and on the 
east by the Ohio State line. 
Genera.l Topography.--In general the topography of the county 
is quite diversified, running from low, level plains to rolling and 
hummocky ridges. The highest points in the ridges rise more or 
less gently from above the creek and river valleys. A very close 
relation exists between the topography and geology of the county. 
In fact, the present relief of the county is due to presel-!.t geological 
conditions, the action of gla'ciers and interglacial streams and the 
work of postglacial waters. 
General Geology.-Al1en County lies in that portion of the 
State that was covered during glacial times by the Erie ice-lobe. 
(275) 
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During interglacial times a portion of the large ice sheet that 
then covered the land to the northeast, moved in a southwesterly 
direction, crossing the northeastern part of the State and extend-
i~g to the southwest, to near where the city of Wabash is now 
located. Reaching this point, there was a halt in the forward 
movement. of the ice sheet, due to one or two causes, or to the 
combined action of these two causes, namely, the rapidity of the 
onward movement of the ice sheet may have decreased, or the 
forward motion may have remained the same, while the melting 
at the end of the ice-lobe increased. Eit.her of these causes might 
have produced this haIt. in the forward movement of the ice-front, 
or there may have been a combination of these two causes, which 
would ha:ve produced a similar result. The present condition 
indicates conclusively that the end of the ice sheet remained prac-
tically stationary at this point. As the body of the ice moved for-
ward to be melted at its extremity, a large amount of detritus 
was deposited around the edge of the ice lobe. By this process of 
accumulation a large terminal moraine was formed. The semi-
circular condition of this moraine indicates that the Erie ice-lobe 
had also the same general shape. :Following this period of equal-
ization between the onward movement and the melting process, 
there came a time when the melting was greater than the forward 
movement. This produced a recession of the ice front. 
Later this backward movement of the ice front ceased, as is 
indicated by the existence of a second terminal moraine, which 
is located near where the city of Huntington now stands. Follow-
ing this period of rest, the ice front again receded and then halted, 
forming another terminal moraine. This moraine is also, as are 
the previous ones, more or less semi-circular in shape, and lies 
just west. of the city of J:;-'ort Wayne. The ice front again receded 
and made another halt, building a fourth terminal moraine. * 
After the formation of the last of these terminal moraines the 
ice front again receded, probably without interruption until it 
was withdrawn to the northeast past the present site of Lake Erie. 
But, owing to the fact that the land in front of the ice sheet 
sloped toward the ice, a large body of water gathered around the 
end of the ice lobe, forming a large interglacial lake, known as the 
"For a fuller report on the formation of this series of moraines see the 17th 
am} 18th reports of this Department. 
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Maumee Lake. As the ice front receded this body of water grad-
ually grew larger, until it covered several hundred square miles; 
but finally when the ice front had withdrawn to the northeast the 
waters of this lake were -drawn away, leaving a large, level, 
swampy and fertile lake bottom. A portion of this plain is in-
cluded in the eastern part of Allen County, forming a triangular 
tract of land with the apex at New Haven. The Maysville wagon 
road bounds this tract of land on the north and the Van \Vert 
wagon road on the south. A glance at the accompanying map 
will locate this lake bottom, designated as the Maumee Lake bot-
tom. Thus it is that the principal physical features of Allen 
Oounty owe their existence largely to the action of glaciers and 
interglacial waters. The three principal physical features of the 
county are terminal moraines, morainic plains and lake bottoms. 
InterglaC£al Dminage.--During interglacial times the drainage 
was to the southwest into the Wabash River. After the Erie ice 
lobe had receded to the northeast, forming 1\{aumee Lake, the out-
let to this lake was also to the southwest into the Wabash. Evi-
dentlY the river flowing from Maumee Lake was a very large one. 
This is fluther indicated by the existence of a large river valley 
extending from a point east of the city of Fort Wayne to' the south-
west, joining the present Wabash River valley near HuntingtO'n. 
This channel, or river valley, is known as the Erie-Wabash gap. 
After the recession of the ice lobe the waters of Maumee Lake 
were drawn away and the St. Joseph's and St. Mary's rivers 
united, forming the Maumee River, a more or less sluggish, mean-
dering stream which flows to the northeast across the Maumee 
Lake bottom and empties into Lake Erie. 
Postgla,cial Dminage.--At present the eastern and central parts 
of the county are drained by the St. Joseph's, St. Mary's and 
Maumee rivers, together with their tributaries, while the western 
part of the county is drained by Eel River, Aboit and Little 
Prairie creeks and their tributaries. 
During interglacial times these streams were much larger than 
they now ar{l, and in general flowed at a higher level, ranging 
from 10 to 30 feet above their present channel. This fact,' as we 
~halllater t'ee) had considerable to do with the deposition, location 
and distribution of the sand and gravel deposits. 
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As previously stated, the topography of the county is diversi-
fied, ranging from low, level tracts to irregularly rolling ridges. 
The surface of the moraines is more or less broken, presenting in 
general a rolling and hummocky surface. The intermorainic 
plains are not so broken. In general they present a gently rolling 
surface, with here and there a broken and somewhat irregular 
slope. The moraines vary in width from a few hundred yards to 
eight or ten miles or more. 
SAND AND GRAVEL DEPOSITS. 
The sand and gravel deposits of Allen County naturally fall 
under four heads, namely, (a) the deposits left by the high waters 
of the interglacial streams; (b) the wash gravel, which is found 
in the channels of the present streams; (c) kames, and (d) lake 
beach deposits. 
Distribution,.-The deposits resulting from the high waters of 
interglacial streams are found distributed in a general way along 
the present stream valleys. This is especially true of th,e 8't. 
Joseph River, where a large number of such deposits lie just north 
of Fort Wayne and along the east bank of the stream. Farther 
to the north along this stream the deposits are not so abundant and 
lie in detached masses. The largest of these deposits is found in 
and about Cedarville. As will be seen further on, but a very small 
portion of this deposit is suitable for road material, as it consists 
principally of sand. A few detached deposits belonging to this 
class are found along the valley of the St. Mary's River, Aboit 
Creek, Erie-Wabash gap and the interglacial valley of Cedar 
Creek. 
The present channels of the Maumee and St. Joseph rivers con-
tain no small amount of wash graf/)el. However, but little of this 
gravel has been utilized for road purposes. A number of de-
posits composed of excellent gravel for road purposes are found 
in the channel of the Maumee River between Fort Wayne and 
New Haven. Some little of this gravel has been removed and 
utilized for road purposes, making an excellent road. Farther to 
the northeast, through Milan and Maumee townships, there are a 
number of gravel deposits in the channel of the Maumee River. 
The public roads through these townships, especially Maumee 
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Township, could be very much improved by making use of the 
gravel found in these deposits. * 
A number of deposits are included in what we have designated 
as kames. However, the question arises as to whether we are cor-
rect in our classification of these deposits. It certainly is true 
that some of these deposits owe their exi"tence to one or more 
agents. This is especially true of those 10lmd in sections 19, 20, 
21, 28, 29 and 30 (30 N., 12 E.), and in sections 25 and 26 (30 
N., 11 E.). These deposits may have been formed by the inter-
glacial St. Mary's River, which left its present channel in section 
21 (30 N., 12 E.) and flowed to the southwest through sections 
28, 29 and 30 (30 N., 12 E.) and sections 35 and 36 (30 N., 11 
E.), emptying int.o the interglacial Wabash River. It. then shifted 
its channel farther to t.he north, and between these t.wo inter-
glacial channels t.here lies a broken ridge of sand and gravel de-
posits. Anot.her shift to the north was made by the St. Mary's 
River, and there deposits were formed. These may have been 
formed wholly or in part by this interglacial stream or they may 
have been formed by subglacial streams. Hence the question with 
reference to the accuracy of this classification. However, in sec-
tions 9, 10, 11, 13 and 14 (30 N., 14 E.) there occur two deposits 
which seem to belong unquestionably to kames. . The same is true 
of deposits found in sections 10 and 15 (29 N., 15 E.). 
The lake beach deposits lie distributed along the shore lines of 
the interglacial Maumee Lake. A glance at the accompanying 
map will reveal the fact that these deposits on the north extend 
from a point in the northeastern part of the city of Fort Wayne 
to the east for a distance of four miles, and then run to the north-
east and follow the Maysville wagon road to the county line. The 
deposits are not continuous, but li,e here and there along the lake 
beach. Probably the heaviest deposits lie in sections 25 and 26 
(31 N., 13 E.). A number of openings have been made in this 
deposit and no small amount of the gravel has been remov~d. To 
the south the deposits are not so numerous and the ridge marking 
the boundary of the lake is broken in several places. The heaviest 
deposit is found just. southwest of New Haven. Oonsiderable 
gravel has been removed from this deposit., and in a general way 
'For a more definite location ()~.,~e~ 4llPQsits see a subsequent page. wher(' 
a detailed discussion of the various sand and gravel deposits Is given. 
- , -'::' .',,' .~, . : - . ". 
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makes a very good road. Farther to the southeast, In Jefferson 
and Jackson townships, but very little gravel is found. This is 
partly accounted for from the fact that a number of streams break 
through the ridge and may have removed the deposits in case they 
were left there by the waters of Maumee Lake. 
TO'IVn..~hip 30 N O'rth, Range 12 East. 
This township contains probably more gravel and sand than any 
other township in the county. The city of Fort Wayne is located 
in its northeastern part, and the larger part of the gravel used for 
street and building purposes in the city is taken from these de-
posits. Two large gravel pits,the Ourdes and Brown pits, occur 
near the western limits of the city. Probably the greater portion 
of this deposit has been removed. 
~ections 1 and ,02 show the character of out~ropping strata at the 
OUI-des pit. On the whole, the exposed strata as shown in section 
t 
2 
:3 
4 
5 
Sec. 1. Sec. 2. 
Figs. 26 and 27. Sections -of tile exposed strata at tile Curdes Gravel Pit, 
on the west side of the city of Fort Wayne. 
2 are coarser than those shown in section 1: In each section the 
top stratum is the same, being composed of fine, whitish sand 
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varying in thickness from three to six feet. Farther back on the 
hill this stratum increases in thickness, reaching a maximum of 
14 feet. Throughout, the sand forming this stratum is very fine 
and apparently wind blown material. Stratum number 2 in each 
section consists of sand and gravel, its composition varying at 
different places. In this stratum there is a general change in the 
character of the deposits running from the top to the bottom. At 
the top it consists of a mixture of sand and gravel, with scattered 
pebbles, and runs to a coarse gravel at the bottom. Stratum num-
ber 3 in Hection 1 runs to a wedge shape, and in coming west 
toward section 2 disappears long before reaching the point where 
section 2 was made. Stratum number 4 is composed of fine and 
light colored sand. This stratum is only exposed for a distance of 
about 12 yards, running gradually to a point at each end. 
Stratum number 5 in section 1 corresponds to stratum number 3 
in section 2. Stratum number 6 in section 1 co<rresponds to 
stratum number 4 in section 2, and has thinned down to a thick-
ness of about six inches. Stratum number 7 in section 1 is com-
posed of sand and fine gravel, with an occasional pebble. A few 
feet to the left of where soction 1 was made this stratum ends ab-
ruptly, and in its place at about the same height in section 2 oc-
curs an irregularly cross-bedded stratum of sand and gravel. The 
dip of the cross beds is about 45 degrees. Following this stratum 
farther to the left it gradually runs into an irregular bed of sand 
and fine gravel. The material forming stratum 7 in section 1 
makes an excellent sand for artificial stone. The following sec-
tion was obtained near the east end of this pit: 
Section near Ea8t End of Curdes Gml'el Pit. 
Feet. Inche •• 
1. Sand and soil ................................. ···,··· 4 
2. Sand and graveL., .... ,." ...... , .. ",............... 4 
3. Fine sand' ........................................... 2 
4. Sand with small amount of gravel. .................... 20 
5. Hard pan with "rusty" graveL........................ 1 6 
6. Sand and gravel to bottom of pit. .. .. .. .. .. .. .. .. .. ... 2 
The material in some of the strata is put to the fonowing uses: 
Stratum number 2, road and street pnrposes, concrete, sidewalks. 
Stratum number 3, plaster finish and ,sidewalk sand. Stratum 
number 4, building sand for brick or stone masonry. The price 
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of this material varies from time to time. At the particular time 
when this section was made the brick salld was delivered for $1.50 
per cubic yard. The stone sand was delivered for $1.25 per cubic 
yard. Gravel not delivered, 25 cents per cubic yard. 
Across the railroad north of the Ourdes gravel pit there is an-
other pit just south of the Swinney homestead, of which a section 
is as follows: 
Section of Gravel Pit South of the Swinney Homestead. 
Feet. Inche •• 
1. Sand ................................................ 2 
2. Gravel ....................... ... . .. . . . . . . . . . .. . . . .. ... 2 3 
3. Coarse gravel ........................................ 2+ 
The gravel from the lowest stratum is a good road gravel, and is 
used on the walks and driveways in and about Swinney Park. 
Just south of the Ourdes gravel pit is another pit, belonging to J. 
O. Brown. This pit has been open for seven or more years, and 
considerable gravel has been removed. The material taken from 
this pit is used for plastering, concrete, brick work, cement work 
and masonry. The following section Was t.aken at the southwest 
corner of the pit: . 
Section of Gravel Pit Belonging to J. O. Brown. 
Feet. inche •• 
1. . Soil, sandy .......................................... 1 2 
2. Coarse gravel with sand.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
3. Fine gravel running to fine sand .... , .. .. . .. .. .. .. .. ... 5 
4. Stratified bed of sand and fine gravel. . . . . . . . . . . . . . . . . . 5 6 
5. Coarse gravel ........................................ 1 2 
6. Coarse sand ......................................... 6 
7. Sand and fine gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 8+ 
At the north end of the Brown pit the following section was 
obtained: 
. Fe. t. Inches. 
1. White sand, very fine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 7 
2. Sand and graveL.................. . . . . . . . . . . . . . . . . . .. 2 
3. Coarse sand mixed with gravel. .... '. .. .. .. .. .. .. .. ... 8 
4. Sand and coarse gravel mixed with cobble stone ... '. ... 2 
In stratum number 3 of the above section the sand and gravel 
layers dip toward the center of the exposure, forming a basin of 
some 30 or more feet in diameter. Small pebbles are scattered 
througho.ut this exposure, The material in stratum number 4, 
Plate V. 
(a) View of tbe exposures at tbe center of tbe Curdes Gravel Pit on tbe west 
side of tbe city of Fort Wayne. 
(b) View of tbe exposure at tbe east end of tbe Curdes Gravel Pit at tbe west 
side of tbe city of Fort Wayne. 
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mixed with screenings from stratum number 3, makes a good road 
material. 
To t.he southeast of the Brown pit a distance of some two or 
three hundred yards, and in the northeast quarter of the southeast 
quarter of section 10 (30 N., 12 R) is a deposit of gravel where 
the following section was obtained: 
Section from Deposit Southeast of Brown Pit. 
F.el. Inche •. 
1. Soil, sand and graveL................................ 4 
2. Layers of sand and fine gravel. . . . . . . .. . . . . . . .. . . . . . .. 1 4 
3. Sand ........•....................................... 6 
4. Sand and fine gravel. ;; . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
5. Ooarse sand and .fine gravel .•...... , .............. ,. .. 5 5 
C. Alternate layers of sand and gravel. .. .. . . . . . . . . .. . . ... 3+ 
8t.ratum number 6 in the foregoing section would make a good 
stone sand without screening. The upper strat.a could be used for 
the same purpose by screening. Stratum number 5 is composed 
of sand and is well suited for brick work, stone sand and plaster-
ing. The sand varies, running from coarse t.o fine at the top of 
the st.ratum. Stratum number 4 would make good stone sand, 
good brick sand and plastering sand if screened. Stratum num-
ber 1 would make good road or street gra.vel. 
At. the Gebhart gravel pit, located in t.he northwest quarter of 
the northwest quarter of section 22 (30 N., 12 R), the following 
section was obtained: 
Section of Gebhart Graul Pit. 
Feet. Inch ... 
1. Sand soil mixed with small gravel. ................ , ... 2 
2. Alternate layers of sand and gravel. . . . . . . . . . . . . . . . . . .. 3 6 
3. Sand and fine gravel. .. , ................... -. . . .. . . . ... 1 
4. Sand and graveL..................................... 1 6 
5. Alternate beds of fine sand and gnlvel with a dip of 
about 20 degrees to the south .......... , .. " .. .. .. S 
G. Sand and gravel with a rusty appearance ....... " .. ... 1 4 
7. Hard bluish to drab colored clay, running down to 
water's edge in St. Mary's Rivet· ....... " ......... 20 
The strata 1 to 6, inclusive, in the foregoing section, if mixed 
together, make a good gravel for road purposes. 
To the west of the Gebhart pit a distance of about 200 yards 
and south of the public road is a deposit of yellowish sand free 
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from pebbles. This deposit lies in the lowlands, forming a gen-
tle knoll three or four feet in height. The best part of this sand 
is used in making brick. Here and there are streaks of grayish 
sand which is unfit. for brick making. In the hill to the west. of 
this 'sand deposit there is quite a heavy deposit of fine sand. This 
is shown very plainly where the public road cuts the hill. 
FoJIowing this bank to the southwest a distance of a quarter of 
a mile or more is the Morrell sand and gravel pit. The gravel 
portion of this deposit is well suited for public road purposes, but 
parts of the deposit, esproially that. lying near the top of the pit, 
is too fine and contains t.oo much sand to make t.he best road ma-
terial. However, these deposits are knocked down and mixed 
together and used on the roads in the immediate vicinit.y. Near 
the Morrell house there is a deposit. of yellowish sand which seems 
to be suitable for brick purposes. 
Going west. frOln the :l\forrell gravel pit. there is a continuous 
deposit. of sand and gravel, sand predominating, until the Wabash 
Railway is reached. Some of t.his sand and gravel has been re-
moved. At the Rapp pit, in t.he northwest quarter of section 21, 
this deposit lies along the north side of one of the abandoned chan-
nels of the St. Mary's River, and owes its existence to the high 
waters of interglacial timeF'. 
An examination of the accompanying map will reveal the fact 
that there are a number of deposits to t.he south and southwest 
of t.he Morrell and Rapp pits. The. first. of these deposits is lo-
cated north of the cent.er of the south half of sect.ion 20, running 
east to near the center of the southeast quarter of section 21. In 
general this deposit consists largely of sand. The ridge rises to 
a height of 30 or more feet at its highest point above the adjacent 
lowlands. Some three or four sand and gravel pits occur in this 
ridge. The She1ling sand pit is located at .the west end of th:> 
ridge in the southwest quarter of section 20. At this pit the de-
posit of sand is 12 or more inches in thickness. The sand is fine 
and heavy, and makes an excellent smelting sand. The large por-
tion of this sand is llsed at the Bass Foundry in Fort Wayne. 
Following the ridge east from this pit there is a general inc:rease 
in the height of the ridge, and the sand changes in its consistency 
from that of a heavy to a light sand. 
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Near the center of the southeast quarter of section 20, and jUBt 
southwest of John Miller's barn is an ·exposure of CQarse sand 
mixed with gravel. The following well section was reported a~ 
occurring at Mr. Miller's residence: 
Section of tVell near Residence oj .John Miller. 
Feet. 
1. Saady soil ................................................... 5 
2. Sand and graveL ............................................. 85 
8. Bed rock .................................................... 1/-
Following the ridge farther to' the east and just across the. 
northwest quarter of the southwest quarter of section 21, at 
Charles Gebhart's, there is another sand pit. This sand is also 
used for smelting purposes. Farther to the east, at Ed Fox':> 
residence, in the northeast quarter of the southwest quarter of sec· 
tion 21, the following well flection was reported: 
Feet. Inches. 
1. Light sand .......................................... 6 
2. Gravel and sand ........................... , ........... 10+ 
This well is near the crest of the ridge. 
South of this ridge, in what seems to be another abandoned 
channel of the St. Mary's River and some two or three feet below 
the surface, there is a deposit of gravel. Some of this has been 
used for the public roads in the immediate vicinity and is well 
suited for road purposes. To the south of this abandoned chan-
ne] there lies another ridge which extends from near the center 
of the southeast quarter of the southeast quarter of section 21 to 
the west, through the north half of section 29 and into the' north-
east quarter of section 30. This ridge, which is not as regular as 
the one lying to the north, is composed of sand and gravel. A 
number of openings have been made into this deposit, namely, at 
Wm. Smith's and Graham's, in the southeast quarter of section 
21, and at Fairfield's, in the northeast quarter of section 29, and 
at another point or two toward the west end of the deposit. 
A section of the exposed strata at the Fairfield gravel pit, in 
the northwest quarter of the northeast quarter of section 29, is as 
follows: 
Feet. Inches. 
1. Sandy soil ........................................... 3 
2. li'ine gravel and sand................................. 5 
3. Coarse sand with few small gravel. ........... ~ . . . . . .. 3 () 
4. Irregularly arranged layers of sand and gravel. . . . . . . .. 3 5 
Plate VI. 
(a) View of the exposures at the Fairfield Gravel Pit, sec. 29 (30 N., 12 E.) 
(b) View showing the screening process at the Brown Gravel Pit at the west 
end of Taylor street in the city of Fort Wayne. 
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The sand and gravel of these various strata are mixed together 
and used on the public roads. This mixture, however, does not 
make the best road material owing to the predominance of fine 
sand. Gravel roads from this mixture are quite muddy during 
rainy weather and dusty during the dry periods of the summer 
and fall nwnths. Better material could be obtained from this pit 
in case the sand and gravel were screened, thus eliminating the 
finer and objectionable parts. Farther to the west in this pit there 
occurs a layer of clay and sand about seven inches thick. This 
clay is tough, and when mixed with the other deposits adds to the 
efficiency of the matefia:l- for road purposes. 
The following well section was reported at Pete Mollet's, in 
the southeast quarter of the northeast quarter of section 30 : 
Feet. IncMs. 
1. Black muck ........... " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 
2. Clay................................................. 3 4 
3: Quicksand ........................................... 2 
4. Gravel............................................... 1+ 
In the south part of section 19 and in the northwest quarter of 
section 30 there occurs a deposit of sand and gravel forming quite 
an irresoular ridge, locally known as Fox Island. The following 
section will give some idea of the character of this deposit: 
Section at Fox Island. 
Feet. 
1. Sandy muck ................................................. 1 
2. Yellowish sand .............................................. 6 
3. Quicksand ................................................... 1 
4. Blue clay ........................................... ,......... 1 
5. Quicksand ................................................... 2 
To the south and west of Fox Island there are some two or 
three other small ridges. These smaller deposits, together with 
Fox Island. seem to hav€._heen deposited by subglacial streams or 
by interglacial Wabash and St. Mary's rivers. To the north of 
t.hese deposits and following along the north bank of the Erie- ' 
Wabash gap there occur anu!llber of light deposits of sand and 
gravel. A small deposit, known as the Scott gravel pit, is found 
near the center of the west side of section 24. A small amount 
of sand and gravel has been t.aken fro;m this deposit. Farther t( 
the northeast, along the bank at Young's, McMaken's and Junk's, 
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slIlall deposits occur, some small amount of sand and gravel hav·· 
ing been removed from each of these places. Farther to the nDrth-
east, and nOl'thwest of Lindenwood Cemetery,oecurs anDther small 
gravel pit. It is prDbable that quite a large deposit is located at 
this point. In fact, the indications are that the eastern bank of 
the small st.ream located at this place is composed largely of sand 
and gravel. A few small deposits of sand, with some gravel, are 
found within the city limits, namely, near the corner of Creighton 
Avenue and Broadway, south of SCDtt Avenue, extending west to 
the Vesey greenhouse, near the Wabash shops, along Calhoun 
Street, in the block south Df the Rich Hotel and near the Penn-
sylvania rDundhouse. 
Toumship 30 North, Rarnge 13 East. 
This township lies east and sDuth of the city of Fort Wayne, 
The sand and gravel deposits are confined to its northern part. 
The Erie-Wabash gap crosses this township frDm east to west 
thrDugh sections 1, 2, 3, 4, 5 and 6. The deposits of sand and 
gravel are confined almost exclusively to the banks north and south 
of the Erie-Wabash channel. Along the north bank of the chan-
nel there is an almDst continuDus line of deposits passing through 
the nDrth half of sections 3, 4, 5 and 6. To the south there are 
few deposits, the only Dne of any imporrtance lying to the south-
west of New Haven. In sections 9 and 10, and south of the 
Maumee River there are a few sand knolls lying in the IDwlanda 
of Maumee J,ake bott()m. These deposits consist almost exclu· 
sively of sand, and have little, if any, commercial value. 
In section 7 there are five or more deposits, consisting largely 
of sand. With one exception these deposits are very small. The 
one lying farthest to the south is a little more than a mile in 
length, extending from east to west across the south half of the 
section. This depDsit consists almost exclusively of light sand, 
and varies in thickness frDm one to six feet or more. The ex-
·posures of this ridge are best seen where it is crDssed by the Pitts-
burg, Fort Wayne and Chicago Railway. Near the center of the 
west side of section 6 and just east of the public road there is a 
depDsit of sand and some little gravel. The sand lies near the 
level of the Maumee River, and during high water the pit is 
flooded. Very little sand and gravel have been removed from this 
19':"Geology. 
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deposit, both being of an inferior quality. The sand contains too 
much dirt or soil to make ito! any great commercial value. Near 
the bottom of the pit there are some two feet of sand and gravel. 
To the southeast and across the Maumee River, and near the 
Wabash Railway there occurs' another deposit which is composed 
largely of gravel. This deposit is owned by the city of Fort 
Wayne. In former years considerable gravel was taken from this 
pit and used on the streets of the city, but very little has been 
taken out in recent years. There are some five or more acres in-
eluded in this deposit. Not all of it, however, contains material 
suitable for st.reet and road purposes. 
At the Catholic Cemetery, in the northeast quarter of the north-
west quarter of section 5, the larger part of the soil is a clay soil. 
However, along the south side of the cemetery there is a depO'sit 
O'f sand with a maximum thickness of six feet. Throughout the 
other parts of the cemetery clay predominates, varying in thick-
ness frO'm three to four feet. Underneath this coating of yellow-
ish clay occurs a bluish clay, locally known as hardpan. 
Following the bank of the Erie-Wabash channel to the east in 
the northwest quarter of section 4 we find a large sand hill. But 
very little, if any, gravel i" found in this deposit. Farther to the 
east the sand is displaced by a clay soil. In the northwest quarter 
of section 3 there is an outcrop of gravel near the vVagenha} resi-
dence. At this point the following section was obtained: 
Feet. Inches. 
1. Gravel and clay ....... " .......... " .......... " .. ... 2 6 
2. Alternate beds of coarse, fine gravel mixed with sand... 6 
3. Sand and fine gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 6+ 
But very little gravel has been taken out of this pit. In a gen-
eral way the deposits are not suitable for road purposes, parts be-
ing toO' fine and other parts containing too many large boulders. 
Southwest of New Haven and in the southwest quarter of the 
southeast quarter of section 11 is the L O. O. F. gravel pit. 
North of this pit some 200 yards and on the bank of a small 
stream is the Certia gravel pit, from which considerable material 
has been taken. The following section was obtained at this pit: 
Feet. 
1. Fine sand ................................................... 8 
2. Small gravel with some sand ................... " ........ ' ... , 4 
3. Large gravel with coarse sand ............. , .... " ... ... ... .... 4+ 
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A small deposit of gravel occurs along the Findlay, Fort Wayne 
and Western Railway in the northwest quarter of section 15, but 
it seems to be of a poor quality. 
Depo'sits aloq~g the North Shore Line of tke Interglacial Maumee 
Lake. 
As previously stated, these deposits are confined to the shore 
line of the old lake, and lie in detached masses extending in a 
broken line from section 35 (31 N., 13 E.) to section 5 (32 N., 
15 E.). The heaviest of these deposfts are found in sections 25 
and 26 (3] N., 13 E.). Quite a number of gravel pits occur at 
this point and much gravel has been removed. At the Black 
gravel pit, which lies to the south side of the deposit, the follow-
ing section was made: 
Section at Black Gravel Pit. 
Feet. Inches. 
1. Red sandy clay ........... ,~ . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 3 
2. Fine gravel .......................................... 1 
3. Fine sand ........................................... 5 
4. Fine gravel, running to s'and and gravel. ..... , .. .. .. ... 1 6 
5. Coarse gravel ........................................ 1 4 
6. Alternate layers of sand and gravel. ...... " . . .. .. . . . .. 3 6 
The strata of these exposures are very irregular, running from 
sand to gravel and vice versa. The predominating dip of the 
strata is to the south. ThP- exposures at the south side of this pit, 
if properly mixed, will make a very good road material, but at the 
north side the material is too fine. 
Some 250 yards to the northeast of the Black pit is the Young 
gravel pit, where the following section was obtained: 
Scr:tion at Yonng Gmvel Pit. 
Feet. 
1. Gravelly soil ......................................... 1 
2. Dirty gravel .......................................•.. 
R. Smooth, round gravel mixed with fine sand. " .. .. ... ... 1 
4. Sandy clay ......................................... . 
5. Medium sized gravel with some little coarse sand. .. ... 2+ 
Inches. 
2 
2 
8 
1 
Northeast of the Young gravel pit, and located in the northwest 
quarter of section 25, is the Goeglein gravel pit. The foHowing 
section was obtained at this pit: ' 
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Section at Goeglein Gravel Pit. 
Feet. Inohes. 
1. Red, sandy, gravelly clay .......... , ..... , .......... . , to 3 
2. Gravel ........................... ·················· ~ to 2 
3. Sand ............................................. . 9 
4. Gravel and sand .................. , ................ . 1 
5. Sand and gravel. ....................... ············ 
6. Ooarse gravel ..................................... . 
7. Fine gravel and sand .......................... , ... . 
1 11 
, to 8 
2 9 
The foregoing sect.ion was taken at the north side of the pit. 
Stratum number 4 dips to the west. and runs into sand and dirty 
gravel at the east end of the pit. At the south side of the pit, 
which is only some 20 feet away, the exposed material is much 
coarser, forming on the whole a very good material for road pur-
poses. 
To the northwest from the Goeglein pit., and just across the sec-
tion line in section 26, is the Schausee gravel pit. This pit lies 
at the north side of the wide ridge. The following section was 
obtained at this pit: 
Section at Schausee Gravel Pit. 
Feet. Inohes. 
1. Sandy, gravelly and reddish soil. . . .. . . .. . . .. .. .. . .. . .. 1 3 
2. Fine gravel and sand. .. .. .. .. .. .. .. .. .. .. ... .. .. .. ... 4 
3. Clay streak .......................................... (j 
4. Sand and fine gravel; 2 parts sand to 1 part gravel. . . .. 4 
5. Fine gravel and sand............... .. .. ... .. .. .. .. .. . 2+ 
Northeast of the Goeglein pit and east of the Maysville road, 
in the northwest quarter of section 25, is the Meyer gravel pit. 
The following section was obtained at this pit: 
Section at Meyer Gravel Pit. 
Feet. 
1. Sandy soil ........................................ 2 to 3 
2. Gravel and sand variable ... , ..... , ..... , ..... ,. .. . 1 
3. Fine gravel and sand ....................... · .. ···· 2 
4. Coarse sand ...................................... . 
5. Angular gravel .................................. . 
6. Fine gravel" ................ , .... , " .............. . 2 
Inche8. 
6 
9 
8 
North of the Meyer pit, jn the sout.hwest quarter of section 24, 
is the Oaster gravel pit. A great deal of gravel has boon taken 
from this pit, but at the time of the examination the exposures 
were covered with loose soil, making it impossible to examine 
thoroughly the various st.rata:· . 
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Following the ridge to the northeast very few deposits of sand 
and gravel were found. In the northeast quarter of the northeast 
quarter of section 18, and in the northwest quarter of the north-
west quarter of section 17 (31 N., 14 E.) occurs a small deposit. 
Some gravel was taken from tllis deposit years ago, but, the ma-
terial being of an inferior quality, the pit was abandoned. 
Following the lower and less conspicuous ridge to the northeast 
another deposit is found in the southwest quarter of the southwest 
quarter of section 4 (31 N., 14 E.). At this point occurs the 
Miller gravel pit, which lies at the side of the ridge. Here the 
following section was obtained: 
Section at Miller Gravel Pit. 
Feet. Inches. 
1. Black sand ....................................... 2 to 3 
2. Coarse gravel ..................................... 1 8. 
3. Sand and fine gravel. .. .. .. .. .. .. . . . . . . . .. .. .. . . .. . 2 
4. Covered to blue clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
The foregoing section was obtained at the south side of the pit. 
Some 200 yards northeast of the Miller pit is the abandoned Rurtz 
pit. This pit is located at the eastern extreniity of this deposit. 
Farther to the north, in the southeast quarter of the northeast 
quarter of section 4 (31 N., 14 E.) is the Wilbur gravel pit. 
This pit is in a small ridge which lies at the base of the slope lead-
ing back toward the road. Here the ridge is very marked. The 
following section was obtained: 
Feet. Inches. 
1. Gravel and sandy soiL ............................. 2 to 3 
2. Fine sand ........................................ 1 2 
3. Alternate layers of fine sand and fine gravel. . . . . . . . 3 
This section was taken at the western end of the pit. 
Farther to the northeast, in the northwest quarter of section 3 
(31 N., 14 E.), is the Werts gravel pit. This lies farther down 
on the gentle slope of the ridge, which is also true of quite a num-
ber of pits in this locality. In a way it seems as though the shore 
line of the interglacial Maumee Lake receded some 50 yards or 
more and then remained stationary for some time, building a 
small secondary beach. The deposits of this immediate locality 
seem to occur in this small secondary ridge. 
Following this beach farther to the northeast the next deposit is 
found in Mnysville, in the southwest quarter of section 28 (32 N., 
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14 R). The deposit occurs in the northeastern part of the town-
ship and south of the Maysville road and east of the cemetery. 
At this point the following section was obtained: 
Feet. 
1. Sandy, gravelly soil. .. .. .. .. .. .. .. .. .. . . . .. .. .. .. .. ... 1 
2. Fine gravel .......................................... 1 
Inches. 
2 
3. Coarse gravel 'and sand............................... 1 4 
4. Fine gravel and coarse sand.......................... 2 3 
The foregoing section was obtained at. the north end of the pit. 
The strata in general dip toward the north. Aside from the fine 
sand found here and there in this deposit the material is well 
suited for road purposes. 
From this point on to the northeast the ridge is less conspicuous 
and is broken in a number of places by small streams. The high-
est points of the ridge are some 10 or 15 feet above the adjoining 
lowlands, while farther to the southwest, in township 31 north, 
ranges 13 and 14 east, the ridge was well defined, with an average 
height of some 25 or more feet. It is a notable fact that as the 
height. of the ridge decreases there are fewer sand and gravel de-
posits. 
Near the center of the northwest quarter of section 23 (32 N., 
14 K) is the Zimmer gravel pit. This deposit occurs in the south 
side of the ridge, which is some 15 feet wide at this point. At 
this pit the following section was obtained: 
Section at Zimmer Gravel Pit. 
Feet. Inches. 
1. Gravelly soil ...................................... 2 to 3 
2. Fine sand ........................................ 6 
3. Fine gravel ....................................... 2 
4. Fine sand ........................................ 7 
5. Fine gravel ...................................... . 1 8 
6. Covered to bottom of the pit. 
To the northwest of Hall's Corner, near the center of section 13 
(32 N., 13 K), is the Hall gravel pit. From it the following sec-
tion was obtained: 
Feet. Inches. 
1. Gravelly soil ...................................... 2 to. 4 
2. Gravel and coarse sand mixed ....... " ., .. .. .. .. .. . 1 6 
3. Sand streak ...................................... 2 
4. Gravel lying in thin layers and dipping to the IlorLr:. 
at an angle of about 45 degrees ......... " .. .. . 5 
The foregoing section was taken at the west end of the pit. 
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To the north and east the material is much finer, with a higher 
percentage of sand. Farther to the west it is somewhat co'arser, 
and in the main is an excellent material for road purposes. The 
gravel is highly washed, hard and angular. Along the north side 
of the deposit there is a streak of quicksand eight inchi:Js in thick-
ness. The prevailing dip of the strata is to the north. 
In sections 6 and 7, (32 N., 15 E.) there are a few small de-
posits. Some little gravel has been taken from these deposits, but 
at the time of examination the strata were covered with soil. 
As is seen from the foregoing discussion, the larger part of the 
sand and gravel deposits lie near the southwest end of the Mays-
ville beach. In gen£"ral this beach extends as a broken ridge from 
Lakeside, in the city of Fort Way lie, to the Ohio State line at the 
northeast corner of Scipio Township. The gravel found in this 
ridge lies wholly to the south of its center. At the center of the 
ridge some sand occurs, hut in going farther from the ridge to the 
northwest this sand is soon displaced by a dark, clayish soil. 
The ridge lying to the south of the Maumee Lake bottom is not 
so distinct as the one to the north. This ridge is known as the 
Van Wert ridge. The highest portion is found south and south-
east of New Haven. In following it to the southeast its height 
greatly diminishes and its width increases. On reaching the 
southeastern part. of the county this ridge is very low and incon-
spicuons, and a large gap occurs in it where it is crossed by the 
Big Flatrock Creek in the south half of township 30 north, ranges 
14 and 15 east. Very little gravel occurs in this ridge. West of 
Big Flatrock Creek some two miles, at the end of the broken ridge, 
there is found a small deposit of sand and gravel. The Tilman 
gravel pit is located at this point. 
East of I,ittle Rock Creek, at the Dudgeon pit, some gravel has 
been removed. Farther to the east, in section 3 (29 N., 15 E.) 
a larger deposit is found. Two gravel pits are located in this sec-
tion-the Roswirn pit, in the northwest quarter of the section, and 
the Summers pit, near the center of the section. 
At the Roswirn pit, in the northwest quarter of section 3 (29 
N., 15 E.), the following section was obtained: 
I 
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Section at R08wirn Pit. 
Feet. [noM8. 
1. Gravelly clay ......................................... 1 to 6 
2. Washed gravel, running from the size of small 'shot at 
the top to the size of marbles at bottom. . . . . . . . . . .. 3 
3. Fine gravel and coarse sand. " ........ " ....... , .. ".. ... 2 
4. Brick colored clay..................................... 1 
The foregoing section was made at the center of the south side 
of the pit. 
In a general way the upper half of these deposits is composed of 
coarse and the lower half of finer material. The gravelly clay on 
top of the deposit, when mixed with sand and gravel, makes ex-
cellent road material, there being enough clay to pack the sand and 
gravel. 
To the south of this pit, in sections 10 and 15 (29 N., 15 K), 
three well-defined kames are found. Each of these crosses the 
state line and extends a mile or two into Ohio. The first kame 
to the north crosses the state line near the center of the south half 
of the fractional part of section 11. From a point near the cen-
ter of the northwest quarter of section 10 it extends toward the 
southeast to the distance of two miles or more, as reported by the 
farmers in the neighborhood. It was also reported that Mr. 
Baker had opened a sand and gravel pit near the western end of 
this kame. On the whole, the material in this kame is much finer 
than that found to the north in the' Van Wert ridge. 
One-fourth of a mile to the WeRt of the state line there is a 
slight break in this kame. To the south of this a quarter of a 
mile or more is a second kame, extending to the southeast, but not 
so long. It has an average height of about five feet, the one on the 
north being so:rp.ewhat higher. 
A half mile to the south lies a third kame, running in the same 
general direction as the two to the north, but somewhat longer 
than either of these. This third kame extends to the northwest 
into section 16 and is reported to extend about two miles into 
Ohio. The west end of this kame is somewhat broken and is from 
three to five feet in height. It seems to be composed almost en-
tirely of sand. The followiiIg well sections from a well near the 
state line will give in a general way the structure of this kame: 
Feet. 
1. Soil ......................................................... 4 
2. Sand ........................................................ 4+ 
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Township 31 North, Ranges 12 and 13 East, and 32 North, 
Ranges 11,. and 15 East. 
Considerable sand and gravel is found along the banks of the 
St. Joseph River, lying some 10 to 30 feet above present drainage. 
The larger part of this deposit lies in the bank to the east. This 
is especially true of the deposits found in 31 north, ranges 12 and 
13 east. Farther to the north,' however, the deposits are in the 
main on the west side of the stream. This sand and gravel was 
deposited along the stream by the high waters of interglacial times. 
The deposits are stratified, with considerable cross-bedding and 
. unconformity. Below is given more or less detailed discussion of 
these deposits, beginning with the Bair sand pit, which is found 
just west of the St. Joseph River in the northwest quarter of the 
northwest quarter of section 5 (32 N., 14 E.), and fonowing the 
stream south to the city of Fort Wayne. 
At the Bair pit but little material has been removed. The de-
posits consist almost wholly of sand, having a thickness of seven 
or more feet. The soil in the immediate vicinity of this pit is 
quite sandy. Southwest from the Bair pit, near the center of the 
east side of section 6 (32 N., 14 E.), considerable sand and gravel 
is found. At the east side of this deposit the sand has a thickness 
of 4+ feet. Following the deposit to the northwest, it thickens, 
having a total thickness of more than six feet at its center and 
gradually thinning to the northwest.. The width of the deposit 
east and west runs from 50 to 350 yards. Northwest of the de-
posit the soil and subsoil consist of a gravelly clay. Across the 
river from this deposit, north of the wagon road and east of the 
Wabash Railroad, in the southeast quarter of section 6 (32 N., 
14 E.), there oecursR light deposit of highly washed gravel. This 
deposit lies only a few feet above the level of the stream, and dur-
ing high waters the pit is flooded. In this way considerable mud 
is mixed with the gravel. Just south of this deposit some 200 
yards occurs a well-defined sand ridge. 
Following the stream to the south another deposit is found in 
the northwest quarter of section 7 (32 N., 14 E.). This deposit 
lies on the west side of the stream. The fonowing section was ob-
tained at the east end of the pit: 
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II'eet. Inches. 
1. Sand................................................. 2 
2. Sand and gravel. '" ............................ " ... 4 6 
3. Sand with some fine gl'avel. '" ..... , '" ......... " . .. . 8 
4. Sand and fine gl'avel. ......................... , .. " ... 4 
The gravel in this deposit is very hard and angular, and lies in 
a ridge about 300 yards long, running from east to west. Across 
the stream at a distance of some 400 yards occurs a well-marked 
sand hill. . 
To the southwest, in the northeast quarter of section 12 (32 N., 
13 E.), occur a number of sand hills. These deposits are Iound 
in main just north of the wagon road and near the east boundary 
line of section 12, the wagon road crossing one of these sand 
knolls. 1"ittle, if any, gravel is found in these deposits. 
North and northeast of Hursh Postoffice for a distance of a 
quarter of a mile or more sandy soil predominates. Across the 
stream from Hursh Postoffice the bank is high and composed of 
gravelly clay. Following the stream to the southwest, the next de-
posit is found near the center of the south half of section 11 (32 
N., 13 E.). This deposit is divided by a small stream into two 
knolls. It seems as though near the mouths of the small side 
streams was a very favorable place for the deposition of the sand 
and gravel. It if> quite probable that the present small streams 
mark the sites of larger interglacial side streams, and that during 
interglacial times there was a body of comparatively still water 
just above and below the mouths of these side streams, forming 
favorable conditions for the deposition of sand and gravel. At 
this particular point, however, the deposit is not very heavy, as is 
seen by the following section: 
Feet. 
1. Sand ........................................................ 2 to 4 
2. Gl'avel ..................................................... 4 
The gravel is very hard and shows evidence of much washing. 
The next deposit along the stream is found at Leo, near the 
south side of section 15 (32 N., 13 E.). The following well sec-
tion was reported at 1,00 by J. J. I .. antz: 
Section of Well at Leo. Feet. Inckes. 
1. Sand, gravel and clay mixed. " ., .................... , 3 
2. Sand ................................................ 7 
3. Gl'avel ............................................... 10 
4. Quicksand ........................................... 1 6 
5. Blue clay ............................................ 2 
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Just south of the cemetery at I~eo there is an old abandoned 
gravel pit on Henry Hosler's place where the following section was 
obtained: < 
Feet. IncheB. 
1. Sand................................................ 2 6 
2. Gravel............................................... 6 
Just north of the mill dam some gravel was removed years ago, 
but at present the pit is closed and the deposit is covered with soil. 
Following the stream south to the center of section 32 (32 N., 13 
E.) we reach the Kryder gravel pit. This deposit lies back of 
the narrO'w flood plain of tIle river and at the edge of the second 
river bottom, just south of a small side stream. At this point the 
following section was obtained: 
Section at Kryder Gravel Pit. 
Feet. 
1. Sandy clay ........................................ 2 to 3 
2. .Inne sand ....................................... . 
a. Streaks of sand aud gravel ................. ~ ...... . 
4. Fine gravel ..................................... . 
5. Fine sand ....................... i •.••.•••.•••••••• 
G. Gravel and sand .......... , ............ " ......... . 
1 
2 
o to 
5+ 
Inches. 
6 
2 
2 
At the west end of this pit the gravel is much cO'arser and con-
tains few clay balls. The stratification is very irregular, the 
strata lying in baRins. At the east end of the exposure a number 
of sand wedges occur. TO' the west of the wagon road the deposits 
run into sand. 
In and about 1Jeo sandy soil predominates, running back to a 
distance of a quarter to half a mile. At this point the sandy soil 
changes gradually into a sandy clay and finally into a pure clay 
soil. 
Across the river from the Kryder pit is the Schwartz sand and 
gravel pit, where the following section was obtained: 
Feet. 
1. Sand ........................................................ 3 
2. Fine gravel and sand .............................. ". . . . ... ... 2 
3. Plastering sand .............................................. 4 
The material at this poiJJt is entirely too fine for road purposes. 
The sand in this ridge changes to clay in coming to the east. The 
line of demarcation bet\~een the sand and clay soil is a very irregu-
lar one. No effort was made toward its delineation on the accom-
panying map, the boundary of the deposit being shown only in a 
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general way. This is not only true of this particular deposit but 
alsD of the various deposits indicated on the map. 
Following the streani to the south some few deposits are found 
along its course in section 27. At the abandoned pit on the J onn 
Smoker place some gravel was removed years ago. West from 
this point and on the opposite side of the stream is the J. ArnDld 
gravel pit, located in the southeast quarter of the northeast. quarter 
of section 28 (32 N., 13 E.). At this pit the following section 
was obtained: 
Section at J. Arnold Gravel Pit. 
Feet. Inches. 
1. Sandy soil with gravel. .. , . .. .. .. .. . . . . . . .. . . . . . . . . . .. 2 
2. Gravel and sand mixed ...................... ;········ 2 2 
3. Sand with few gravel. ................. ,. .. .. .. .. .. ... 1 
4. Gravel and sand....... ... .. .. .. .. .. . .. .. .. .. .. .. .. ... 1 
5. Sand ................................................ 2 4 
6. Gravel and sand ............... " .. .. .. .. .. .. .. .. .. ... 2 4 
7. Sand mixed with graveL ........................... ·· 1 
Considerable gravel has been removed from this pit,. it having 
been open for 12 or more years. The coarser parts of the deposit 
when used alone make a very good road gravel, but if the coarser 
parts are mixed with sand and fine gravel the material is too fine 
for the best road material. All of it should, therefore, be screened. 
One-haH mile to the west of the Arnold pit is the town of Cedar-
ville. Considerable sand and gravel is found in and about this 
place, the sand having an average thickness of about 20 feet. Be-
low this sand and gravel occurs a hard, blue clay. The sandy soil 
runs north o£ the town to a distance of about 20 rods, where it is 
displaced by clay soil. As is shown on the accompanying map, 
quite a heavy deposit of sand and gravel is found in the angle 
formed by Cedar Creek and St. Joseph River. The following 
well section was reported 50 yards northwest of the Arnold 
gravel pit: Feet. Inches. 
1. Sandy soil ........................................... 1 6 
2. Gravel ... :........................................... 10 
3. Sand ................................................ 2 
4. Gravel ............................................... 10 
Near the mouth of Cedar Creek and on the east side of the St. 
Joseph River is an abandoned gravel pjt on James Zehender's 
farm. The following section was reported: 
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Feet. Inches. 
1. Rich, sandy soil .................................... 2 to 3 
2. Gravel ............................... ··.·········· 6 
3. White, hard pan .. :............................... 6+ 
South of the Zehender pit and on the same side of the stream 
~ number of small sand knolls are found. This is especially true 
of the south half of section 32 (32 N., 13 E.). Near the center 
of this section is the N o1estine gravel pit. The fonowing section 
was reported: Feet. 
1. Sand and gravel. ................................ ···········1 to 3 
2. Gravel ..................................................... 8 to 12 
An examination of this gravel showed it to be a hard granite 
gravel mixed with some little sand and clay, the average size being 
about as large as lima beans. Near the river the gravel and sand 
are displaced by a clay deposit, indicating that the gravel does 
not underlie the lowlands, but that it is a mere pocket confined to 
the base of the hills. This deposit is poorly stratified. On the. 
hill to the east and just west of the road the sand ridge culminates 
in a high sand hill, on which there is an old cemetery. This de-
posit of sand is probably 20 or more feet in thickness. Gravel 
was reported underneath the sand. 
In the southeast. quarter of the southeast quarter of section 18 
(32 N., 13 E.) is the Hollopeter gravel pit. This deposit lies 
only a few feet above the level of Oedar Oreek and forms. a small 
ridge running from west to east in the lowlands. The high banks 
north and south of the river valley at this point are composed of 
a tough, bluish clay. The sand and gravel deposits at this point 
seem to be confined to the vaHey of Oedar Oreek. 
Following the river to the southwest into township 31 north, 
range 13 east, a number of small deposits are found in this town· 
ship. In the southeast quarter of the southwest quarter of section 
4 (31 N., 13 E,) and on the north bank of the river lies the Oook 
gravel pit, where the following section was obtained: Feet. 
1. Sandy soil ................................................... 2 to 4 
2. Sand. and graveL ............................... ·· .. ··:······ 8 
The lower part of the exposure reveals a number of cross beds. 
The gravel is hard, highly washed, round and well s~ited for road 
purposes. It is impossible to judge accurately as to the extent of 
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this deposit. The probabilities are, however, that it is only a 
small pocket. 
In the southeast quarter of section 8 (31 N., 13 E.) is the Mar-
tin gravel pit, at which the following section was repQrted: 
Feet. Inches. 
1. Sand and clay mixed................................. 2 6 
2. Clay and graveL.................................... 15 
The gravel in this deposit is composed Qf granite, slate and 
sandstone mixed with quite a num~r of clay balls having a diam-
eter of two to eight inches. This clay, together with the slate 
gravel, makes the deposit a fairly good road material. Farther to 
the south, in the southwest quarter of section 17, is the abandQned 
Ashley gravel pit, from which the foHowing section was Qbtained: 
Section at Ashley Gravel Pit. 
Feet. 
1. Sand ........................................................ 3 
2. Yellow clay .................................................. 1 
3. Gravel...................... ................................ 4 
4. Clay........................... ............................. 1+ 
At the residence Qf T. H. Ashley the fQllQwing well section was 
reported: 
1. Sand ....................................................... . 
Feet. 
10 
2. Clay ........................................................ 10 
3. Quicksand ................................................... 10 
Bed-rock was struck at a depth Qf 140 feet. TO' the west Qf this 
place, between the residence and the river, very lIttle sand is 
found. The hills are low and composed principally of clay. At 
places the clay is mixed with some little sand. 
Following the east bank of the stream SQuth frQm the Ashley 
pit tQ FQrt Wayne there is a more or less continuous deposit of 
sand and gravel, the sand predominating, with here and there 
small sand knoIlE!. T0' the northwest of the Ashley pit, in the 
southwest quarter of section 7 (31 N., 13 E.), is the Aumen gravel 
pit, where the following section was obtained: 
Feet. Inche8. 
1. Sand soil with few gravel. " ............ " .... " ... 2 to 3 
2. Gravel and sand mixed. .. .. .. .. .. ...... .. .. .. .. .. .. . 5 6 
8. Blue clay .......................................... 6 
The gravel in this deposit is hard, roundish, highly washed and 
1"anging in size from that of a small shot to that of a small marble. 
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On the whole this deposit makes a very good road material, but 
unfortunately the deposit is limited in extent. 
Northwest of the Aumen gravel pit, in the southwest quarter 
of section 5, is the Bannet gravel pit. At this pit the following 
section was obtained: 
Feet. 
1. Clay ........................................................ 4 to 5 
2. Fine gravel and sand ....................................... . 
The material is not. suitable for road purposes, and I would ad-
vise the discontinuation of its use as long as better gravel is avail-
able. 
Following this stream across into township 31 north, range 12 
east, considerable sand and gravel is found along the stream in the 
southeast part of the township. In the nort.heast quarter of sec-
tion 25 and on the east side of t.he river is the Blake gravel pit, a 
section of which is as follows: 
Feet. 
1. Sandy clay, which becomes very hard during the summer when 
exposed ....... : ........................................ 2 to 3 
2. Gravel with irregular discontinuous streaks of sand. .. .. .. .. .. . 2 
The gravel is highly washed and makes a fairly good road ma-
terial. This deposit lies in the lowland, which is only a few feet 
above the river, and extends to the southwest. a quarter of a mile. 
It is quite probable that the level stretch of land is underlain with 
gravel. 
To the northwest of t.he pit along the small stream and near the 
Robinson Park street. car line there is an exposure of sand and 
gravel. To the southwest 0.£ the Blake gravel pit a dist.ance of 
haH a mile is the Rudisell pit, where the following section was ob-
t.ained: 
Section at Rudisell Gravel Pit. 
Feet. 
1. Gravelly clay ............................................... 2 to 3 
2. Gravel mixed ~h clay...................................... 2 
3. Fine sand ........... , ....................................... l to 2 
4. Gravel ...................................................... 1 to 2 
5. Sand and gravel ............................................ '4 
A short distance to the sout.heast of t.his pit there is a high sand 
ridge running from the northeast to the southwest and divided into 
two parts by a small'stream. The ('land is 10+ feet in thickness, 
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running into quicksand near. the base of the ridge. On the whole 
the sand is very nne. 
In the southeast quarter of section 25 (31 N., 12 E.) is the 
Hayden gravel pit. South of this pit occurs a number of sand 
hills, and in the southeast quarter of the southwest quarter of sec-
tion 25 is the large Hanna pit. This pit is found near the base 
of the hill. Oonsiderable gravel has been removed. On the whole 
it makes a very good road material. Farther to the south, near the 
Institute for the Feeble-Minded, are a number of small sand hills 
and gravel deposits. To the west of this point, and lying in the 
lowlands, is a small eskar. Oonsiderable gravel has been taken 
from this deposit. The following section was obtained at this 
point: 
Feet. I ncMs. 
1. Sandy soil ........................................ 2 to 3 
2. Coarse gravel mixed with sand. . . . . . . .. . . . . . . . . . . . . 5 6 
3. Coarse sand and fine gravel. ... , .. " ... , ., .. " .. .. . 1 
4. Small gravel mixed with some little sand .. , .. " .. .. . 1+ 
The gravel found in stratum number 2 in the foregoing section 
makes an excellent road gravel. It, is highly washed, round and 
very hard, with enough clay mixed through it to pack it well. In 
the lower strata the gravel is not so highly washed. South of the 
Institute for the Feeble-Minded, and fonowing the bank to the 
east, to the Maysville ridge there is a continuous deposit of sand 
and gravel. Along the bank in the southwest quarter of section 
36 (31 N., 12 E.) the following section was obtained: 
Feet. Inches. 
1. Sandy soil ........................................ 0 to 2 
2. Clay mixed with gravel. ....... , .............. " .. . 4 
3. Sand ............................................. 2 
4. Sand and gravel ......... " .. .. .. .. .. .. .. .. .. .. .. . 1 6 
5. Sand ............................................. 2 2 
6. Sand and fine gravel ......................... '. . . . . 6 
7. Covered to bottom of pit. 
.. 
On Mr. Phillips's lot in the city of :Fort Wayne, near the cen-
ter of the southwest quarter of section 36, there is an exposure of 
two to three feet of sandy soil, under which there is a deposit of 
clay and gravel two or more feet in thickness. 
Along the second road south of the Institute for the Feeble-
Minded a section was obtained, as follows: 
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Feet. Inohes. 
1. Sand ............................................. 1 to 5 
2. Heavy sand mixed with clay which hardens when ex-
posed ........................................ 2 4 
3. Fine gravel and sand, unstratified.................. 3+ 
In general the gravel of this deposit is not suitable for road 
purposes. If screened it would make a good brick and stone sand. 
In the southeast quarter of section 36 (31 N., 12 E.) there are 
a number of sand knolls and ridges lying along the north bank 
of the river valley. A number of exposures of this sand are seen 
in the road running east and just west of the bank. On the north 
side of the old canal in the south half of section 35 a few local de-
posits were observed. 
Aside from the sand and gravel found along the S't. Joseph 
River there is but little available road material in this township. 
Some gravel occurs at the following points: . In the northeast 
quarter of section 27, at the Kruse pit; southwest quarter of sec-
tion 15, on the Solomon place; in the northwest quarter of section 
15, on the Hauser farm; in the southwest quarter of section 33, on 
the Pierce farm, and in the northwest quarter of section 5, at the 
Fritz gravel pit. 
Swnd and Gra,vel Dep08its Along the St. Marry's Riverr in To'wn-
ship 29 North, Rwnges 12 arnd 13 East, and Town~ 
ship 30 North, Ranlge 12 East. 
Very little sand and gravel is found along the St. Mary's River. 
The predominating soil and subsoil is of a tough; bluish clay, local-
ly known as hardpan. In sections 21 and 28 (29 N., 13 E.) 
there is quite a heavy deposit of sand and gravel, the gravel pre-
dominating. There are two gravel pits at this point, the Heaton 
pit and the Wass pit. At the Heaton gravel pit the following 
section was obtained: 
Feet. IncM8. 
1. Hard, yellow gravelly soil. ......................... 2 to 4 
2. Layers of coarse gravel and sand. .. . ... ... .... .. .. . 3 6 
3. Fine gravel and coarse sand. . . . . . . . . . . . . . . . . . . . . . . . 3 
The foregoing section was made at the center of the north side 
of the pit. Stratification is well defined and ran regularly in this 
deposit. In a general way the material becomes finer in going 
20-Geology. 
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from the top to the bottom. The following section was taken at 
the northeast end of the pit: 
Feet. Inckes. 
1. Sandy clay .......................................... 2 6 
2. Gravel with few angular stones ............ , ......... , 3 
3. Fine gravel and coarse sand ...................... ···· 5 6 
A great deal of gravel has been taken from this pit. Consider-
able of it is 'taken into Wells County. On the whole the material 
is very valuable for road purposes, making a very good gravel road. 
North of the Heaton pit is the Wass pit. At this exposure the 
material in the main is finer than in the Heaton pit. At the east 
side of the Wass pit, where the strata was exposed at the time of 
examination, there is a marked difference between the coarse ma-
terial found in the upper half and the finer material of the lower 
part. The former has a dip of about 30 degrees to the west. Au 
unconformity occurs between the fine and coarse material. At tl.E:' 
Wass pit the following section was obtained: 
Feet. Inches. 
1. Sandy clay .......................................... 1 
2. Coarse gravel, dirty, mixed with small stone. .. .. ... ... 3 6 
3. Fine gravel and coarse sand .............. , .. , ... ... ... 5 
These two pits, the vVass and Heaton pits, open into the same 
deposit, which lies in a broad ridge extending from north to south. 
To the east of the deposit. there is a smal1 stream, and the slope 
leading down from the crest of the ridge to this stream is rather 
steep. On the west side of the ridge the slope is gentle and no 
well-defined line marks the boundary of the ridge. 
In the northwest quarter of section 7 (29 N., 13 E.) is the 
Maloon gravel pit. The following section was obtained at this ex-
posure: 
Section at Maloon Gravel Pit. 
Feet. Inches. 
1. Gravelly, sandy clay ............................ ·.·2 to 3 
2. Layers of coarse and fine gravel, alternating. . . . . . . . 5 6 
3. Fine gravel with some coarse sand ...... , .. .. .. .. .. . 4 6 
Considerable gravel has been taken from this pit. It is clean 
and comparativelY.free from fine sand, making an excellent roa~ 
material. The deposit lies along the bank leading down to the 
levelland along the river. The strata dip to the northwest toward 
the river at an angle of 30 degrees. It seems to be only a pocket 
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of gravel, evidently deposited hy the high waters of interglacial 
times. But little gravel is found in township 29 north, range 12 
east. The heaviest deposits are found at the Haroor pit, in the 
northeast quarter of section 12, and at the Dalman pit, in the 
southwest quarter of section 8. 
A t the Harbor pit the following section was obtained: 
Feet. Inches. 
1. Gravelly, sandy clay.................................. 3 4 
2. Poorly defined, alternate beds of coarse sand and gravel. 6 
This material is considerably finer than that found at the Ma-
loon pit. The strata dip to the west and northwest. This sand 
and gravel was also deposited by the high waters of interglacial 
times, and lies somewhat higher than the sand and gravel at the 
Maloon pit. At the Dalman aud Harbor pits the deposit was not 
so heavy, and forms a narrow ridge running along the west side 
of Lost Creek. But little gravel has been taken from this deposit, 
as only four or five feet lie aoove present drainage. The prevail-
ing soil and subsoil of this township is a tough clay. Reported 
well sections indicate that the drift here rum, from 60 to 80 feet 
in thickneE~. 
An abandoned river channel crossing township 30 north, range 
13 east, from St. Mary's River to a point two miles southwest of 
New Haven, indicates that during interglacial times the St. Mary's 
River left its presenT channel in section 7 (29 N., 13 K) and 
flowed to the north through sections 5, 32, 29, 20, 21, 15 and Hi 
(30 N., 13 E.), emptying into the interglacial Maumee Lake at 
a point just south of where New Haven now stands. This chan-
nel is very conspicuous, having in general a width from a quarter 
to half a mile, with well-defined banks rising in height from 15 to 
25 feet above the intervening lowlands. Further evidence of this 
,interglaci::i] position of the St. Mary's River is seen in the delta 
formed at its supposed mouth. This delta, known as the New 
Haven delta, has a length east and west of four miles and a width 
north and south of about one mile. The outline of the delta is 
well defined, cOI!sisting mainly in irregular banks extending 
through sections 7, 8, 5 and 6 (30 N., 14 K). On the accom-
panying map the outline of this delta is indicated by a dotted line. 
The delta is composeiJ. largely of sand and fine gravel, with the 
sand predominating. A unmber of small sand knolls occur near 
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its eastern extremity. One mile east of the east end of the New 
Haven delta, in section 9 (30 N., 14 E.), is the west end of a long 
ridge, locally known as "Irish Ridge." Considerable gravel is 
found in the west end of this ridge. Farther to the east, as 
previously stated, the ridge decreases in height and is less con-
SpICUOUS. 
Two gravel pits occur in the west end of this ridge, namely, the 
V oirol and the Baudelier pits. At the former a section disclosed 
the following: 
Section at Voiroil Gravel Pit. 
Feet. Inches. 
1. Gravelly and sandy soiL .............. " .. . . . . . . . .. ... 2 4 
2. Fine sand ........................................... 1 6 
3. Yellow clay, sand and gravel mixed .................. ,. 1 4 
4. Sand and fine gravel, poorly stratified............... . . 2 4 
5. Blue clay ............................................ 1 
The strata in this exposure are very irregular, no one stratum 
running the full length of the exposure. A very marked uncon-
formity occurs between strata numbers 3 and 4. Farther east in 
the exposure stratum number 4 runs into a bed of sand which con-
tains only a few pebbles. The dip of the strata below number 3 
is to the east, while the dip of the strata lying above number 3 is 
to the northwest. This pit is near the center of the ridge. A 
great deal of gravel has been taken from these two pits. On the 
northeast slope of the pit the exposure consists almost wholly of 
gravel and coarse sand, and at this point the strata lie in a more 
horizontal position. Men working in the pit at the time of the 
examination reported that the deposit runs very irregular, chang-
ing abruptly from coarse gravel to fine sand. 
South of this ridge or kame one and a half miles is the Van 
Wert ridge, which extends across the township from the northwest 
to the southeast. This ridge is very prominent at the west side of. 
the township, but gradually decreases in height toward the east, 
being some four feet in height at Four Corners, while at the west 
side of the township it has ap. average height of about 18 feet 
above the adjacent lowlands. In this township the ridge appears 
to be free from gravel. Some few conflicting reports were given 
with reference to gravel deposits by the farmers along this ridge. 
From observations made in the field it is safe to say that but little, 
if any, gravel is found in the ridge in this township. 
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Township 29 North, Range 11 East. 
The sand and gravel deposits are confined to 'the southwest cor-
ner of the township, where some four pits occur. In section 36 
there is an abandoned gravel pit known as the Knight pit. At the 
time of the examination the gravel was covered with soil. Favor-
able reports were given with reference to the quality of the deposit, 
which is apparently 15 or more feet in thickness, and lies in ·the 
acute angle formed by the small stream and Eight Mile Creek. 
Just north of the Knight pit, where the wagon road leads down 
to the bridge, gravel is exposed. It is quite probable that con-
siderable gravel is found along the banks of Eight Mile Greek. 
However, few openings have been made into these deposits. 
At the Wilson pit, in the northeast quarter of section 30, some 
little gravel has been removed. The strata at this point were also 
covered at the time of the examination. North of the Wilson pit, 
across the public road, in the southeast quarter of section 19, is the 
McFirn pit. At this place the deposit seems to be a local pocket 
located at the end of the point of land between the two small 
streams. 
The topography of thif' township is quite broken, especially 
about Zanesville and along Eight Mile Creek and to the north 
along the Erie-Wabash channel. East of Zanesville the land lies 
some 875 feet above sea level. The various heights at this point 
are indicated on the map by numbers. This is also true of quite 
a number of other points in the township. These lines of levels 
were run by an aneroid barometer. 
Another set of numbers on the map indicate the thickness of the 
glacial deposit. 
Township 30 North, Range .11 East. 
The deposits of this to"\\nship· are confined to the banks of the 
Erie-Wabash channel and Aboit Creek. A number of small de-
posits occur along the north bank of the Wabash channel, the larg-
est of which is found in sections 32 and 33. The Ambler, Blair 
and Rosseau pits occur at this point. The fonowing section was 
obtained at the Ambler pit: 
Feet. 
1. Soil.......................................................... 3 
2. Gravel mixed with clay ....................................... 10 
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Farther -to the west, near the boundary line between Allen and 
Huntington counties, is the Suter gravel pit. This deposit COli-
sists of a low, wide ridge extending from the county line east half 
a mile or more. A section at this pit showed as follows: 
Feet. Inche8. 
1. Soil and gravel....................................... 1 6 
2 .. Coarse gravel........................................ 4 
3. Gravel and sand. .. .. .. .. .. ...... .. .. .. .. .. .. .. .. .. ... 2+ 
This deposit is unstratified and much coarser than the average 
deposit throughout the county. The following wen section will 
give an idea as to the depth of this deposit: 
Feet. 
1. Soil and gravel....................................... 1 
2. Gravel ............................................... 28 
Inche8. 
6 
6+ 
The crest of this ridge is some 10 or 12 feet above the levelland 
to the south. The ridge has the appearance of a small drumlin. 
The west end extends across into Huntington County some 50 or 
60 yards. At the northeast end of the ridge there is a spur ex-
tending northeastward to the hills. North of this ridge some 
gravel has been taken from near the foot of the hills. 
Following Aboit Creek north there are three or more deposits 
along this stream in this township-the Orr pit, in section 20, 
Knepper pit, and the Stouder and Craig pits. The Stouder and 
Craig pits, however, are not directly along Aboit Creek, but lie 
half a mile or so back from the stream along the banks of a side 
stream. All these deposits seem to be quite small, and in the main 
the material is not the best for road purposes. 
To, the west of Aboit Creek, in the northwest quarter of section 
19, is the abandoned Esterline pit. 
Township .'31 North, Rarrl'ge 11 East. 
But very little grayel is found' in this township. In the north-
west quarter of section 31 is the abandoned McGrath pit. This 
deposit lief:' in the lowlands, and at the time of the examination 
the exposures were covered with soil. The following flection was 
reported: 
Feet. 
1. Soil ......................................................... 2 to 4 
2. Gravel and sand............................................. 5 
3. Blue clay ................................................... 1+ 
------------ ~-~~ 
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Near the center of section 10 a small island of sand and gravel 
occurs. A section of this deposit was reported as follows: 
Feet. 
1. Clay ........... ~............................................. 3 
2. Gravel and sand ............................. ················3 to 5 
3. Blue clay ................................................... 1+ 
This deposit lies in the lowlands of the lake region of this town-
ship. In general the land of the township is low and swampy, 
with a number of lakes, Everett Lake being the largest. 
'Township 32 North, Ra,nge 11 East. 
What little gravel is found in this township lies along or near 
Eel River. Three abandoned pits occur near Old Hellers Cor-
ners. These are the Baxter, the Bennett and the Johnson pits. 
At the Johnson pit the following section was obtained: 
Feet. 
1. Sandy, gravelly clay ........................... ··············l to 2 
2. Coarse gravel, with few streaks of fine gravel and coarse sand. . 2 
3. Fine sand mixed with few gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2+ 
There is considerable variation in the character of these de-
posits. The following section was obtained at the east end of the 
pit: Feet. 
1. Sandy soil ................................................... 1 to 3 
2. Very coar8e gravel. ................... '" ., ............. , .... 9 
The material found in this deposit is probably the coarsest in 
the county. A large number of boulders are mixed with the 
gravel, which vary in size from two to five inches in diameter. 
In removing the gravel for road purposes a number of these boul-
ders are thrown out at the pit, but quite a number of the smaller 
ones are hauled ont and thrown upon the road, making a rather 
rough surface. 
A section at the Bennett gravel pit showed as follows: 
Feet. 
1. Sandy loam ................................................. 1 to 3 
2. Very coarse gravel....... .. .. .. .. .. . .. .. .. . .. .. .. . .. .. .. .. .. . 5+ 
The material in this deposit is very poorly stratified. The dip 
is to the west at an angle of 15 to 20 degrees. The gravel is hard, 
roundish, variable in size, and lies in a fairly well defined ridge 
running from the northeast to the southwest, with a total length 
of about half a mile. Considerable of the gravel taken from this 
pit is hauled into Lake Township. 
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Township 32 North, Range 12 East. 
The deposits of this township are confined to the region in and 
about Huntertown and along Cedar Creek. Heavy deposits of 
sand and gravel are found in and about Huntertown, the sand pre-
dominating, in and to the southwest of the town. To the north· 
east of Huntertown the deposit contains mOTe gravel. At the 
Parker gravel pit, which lies half a mile northeast, the following 
section was obtained: 
Section at Parker Gravel Pit. 
Feet. Inche8. 
1. Sand and gravel. .................................. 2 to 4 
2. Sand ............................................. 1 2 
3. Coarse gravel mixed with coarse sand ... " .... , .... . 
4. Fine. and coarse gravel mixed with coarse sand ..... . 
5. Fine gravel with coarse sand ...................... . 
1 
2 
3+ 
8 
Stratification is well defined in this deposit. The gravel is 
hard and roundish. Certain parts of the deposit, however, con 
tain too much sand to make a good road gravel, and all should be 
screened. Just north of this pit, lying in what seems to be an 
abandoned channel of Cedar Creek, occurs some four or five sand 
hills. To the northeast, in the northeast quarter of section 9, in 
the angle formed by the small stream and Cedar Oreek, is quite a 
heavy deposit of saud and gravel. On the whole, the material 
found. at this point is coarse and the gravel is hard, roundish and 
highly washed. Oonsiderable gravel has been removed from thiEl 
deposit. The pit here is known as the Fitch pit. One mile to the 
north, along Little Cedar Oreek, is another pit, also known as the 
Fitch pit. This lies east of the creek and just south of the public 
road. The following section was taken at this point: 
Feet. Inche8. 
1. Sand ................................................ 4 
2. Sand and graveL..................................... 5 
3. Fine gravel and coarse sand ......................... , 3 
4. Streaks of sand ...................................... , 1 to 2 
5. Coarse sand and gravel ....... , .......... " ...... '" .... 3 
6. Streaks of sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
7. Coarse sand and graveL ..... , ...... '" .. " .. '" ... ... 4+ 
From along the west bank of Oedar Oreek some little gravel has 
been taken. To the east of Big Oedar Oreek and lying along the 
public road are also a number of deposits. 
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Farther to the north, near the county line, is the Krauter pit. 
At this point the land is very broken, and in the lowlands along 
the streams a number of knolls and irregular ridges are found. 
These knolls and ridges mmally contain considerable gravel and 
sand, the gravel predominating. 
A mile east of this point is "Dutch Ridge," a very high, broken 
ridge with an average height of about 50 feet above the lowlands. 
The highest point in this ridge is 930 feet above sea level, and is 
.\he highest point in Allen County. The relief of the north half 
of this township is very broken. High banks are found along the 
sides of Little Cedar Creek and Cedar Creek. As previously 
stated, it seems as though Cedar Creek at one time left its present 
channel at the northeast corner of section 9 and flowed to the south-
west, emptying into Eel River. Later, however, and for some 
cause not yet fully determined, the stream changed from its former 
channel and turned to the southeast across the second Erie mo-
raine, uniting with the St. J osepb River where Cedarville now 
stands. A deep gorge of from 30 to 50 feet has been cut out by 
this stream. Through the terminal moraine the banks of the chan-
nel are usually steep and irregular, the valley of the creek varying 
in width from a quarter to half a mile. ' 
* * * 
The following information regarding the improved roads of 
Allen County was furnished by Mr. M. A. Ferguson, Ex-County 
Commissioner: 
One-haH, or 450 miles, of the public roads of Allen County are 
gravel roads huilt by the township trustees and volunteer work by 
the farmers, at an average cost of $1,000 per mile. These in-
clude 50 miles of toll roads purchased by the county in 1897 and 
1898. This plan of road improvement was commenced in 1887, 
and has continued up to the present time. 
There is a growing sentiment. among our people in favor of 
permanent macadam roads, using our gravel roads as a foundation 
and finishing with broken stone, which would have to be shipped 
here at a cost of $1.00 per cubic yard. 
In the early 50's there were about 50 miles of plank toll roads 
built in the county, but this experiment was not a success. Later 
there were five gravel toll roads constructed in the county. The 
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plank roads were abandoned and the gravel toll roads were finally 
pnrchased by the county and made free county roads. Since 1896 
there have been 185 miles of gravel roads accepted by the com 
misRioiters Hnd maintained as county roads. 
There have been no roa·ds built in the county under what is 
known as the "two-mile law" in the last 25 years, and consequently 
there are no specifications available for building improved roads. 
What I believe to be the essential requisites for a permanent 
road in a level country, such as we' have in this part of the Stat~ 
are: First-Thorough drainage. Second-Proper material. 
Hard, blue limestone is the only available material to be had in 
this county at a reasonable cost. Third-Proper construction. 
The roadbed or foundation should be rolled down with a heavy 
roller until it is compact and solid, and each course of broken 
stone should be treated in the same manner. Two-thirds of the 
broken stone that is usually used will make a better road, if ap-
plied in this manner, than will the full amollnt if used as is com-
monly the custom. 
-------------- ~ -------
SECTION VIII. 
THE ROADS AND ROAD MATERIALS OF PORTIONS 
OF CENTRAL AND EASTERN INDIANA. 
EMBRACING THE OOUNTIES OF RANDOLPH, WAYNE, UNION, FAY-
ETTE, FRANKLIN, RUSH, HENRY, DELAWARE, 11'[ADISON, HAN-
COCK, lIAMII,TON, TIPTON, OLINTO::'< AND BOONE. 
By A. E. TAYLOR. 
The area treated in this section comprises about 4,850 square 
miles of central and eastern Indiana and embraces the countie;; 
above mentioned. 
In these counties probably no one factor has had a greater in-
fluence in making them one of the best agricultural districts of 
the United States than the improvement in roads. In every way 
the farmer has been benefited by this improvement. His younge:' 
children during the wet and muddy seasons formerly had to re-
mnin at home on account of the mud, but today find a good path 
to the district scnool by way of the improved road. The older 
children, who would have hnd to leave the home and its influence 
and board in toWll or else discontinue their education, can now 
drive with ease to the high school five or six miles distant. The 
farmer himself, who formerly could not get his crops to the mar-
ket except when the roads were dry, when the market prices were 
low and work on the farm was at its maximum, can now put them 
on the market when the prices are at. their best.. Since. the mar-
keting and chores make up t.he main part of his work, he can with 
comfort drive across the once seldom attempted barrier to his 
neighbors and learn the secrets of their success, and give his in 
t.urn; and to the Farmers' Inst.itutes, where the most practical 
agricultural problems of his day are carefully considered; and 
with his family tA) t.he neighboring towns or cities in order that he 
may attend a lect.ure course or other social gathering. The Rural 
Free Delivery system, which is almost wholly confined to the im-
(315) 
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proved roads, brings him, by means of the newspapers, into daily 
contact with the outer world. This not only affords him with the 
weather foreeast and other information which is of great economic 
importance, but acquaints him with the progress of the entire 
world. It provides him with many important lessons in current 
history, sociology, political economy and other lines, which he and 
his family can talk over as they gather around the comfortable 
fireplace during the long winter evenings. 
Besides these splendid effects upon the society and availability 
of markets, good roads have increased the price of land. In the 
country well-to-do people seek those localities where the transporta-
tion is best. It is this that has e~lUsed so many to come from Illi-
nois and parts of Indiana where the roads are mainly dirt and 
buy at a good price the farms along the improved roads in this 
portion of the State. This increasing demand for farms has 
greatly increased the price of land during the past fifteen years. 
KIND OF ROAD MATERIALS. 
In this area the available road materials are gravel and lime-
stone. The gravel, as the writer will generally use the word, will 
. include, strict.ly speaking, the following: (a) a fine medium sand 
one one-hundredth to one-fortieth inches in diameter; (b) a 
medium sand one-fortieth to one-eighth inches in diameter; (c) a 
coarse sand one-eighth to three-eighths inches in diameter; (d) a 
roofing pebble three-eighths to seven-eighths inches in diameter; 
and (e) a gravel seven-eighths to two inches in diameter. Any-
thing larger will be termed a boulder, and any sand smaller than 
one one-hundredth of an inch will be known as a fine sand. Only 
when the word gravel is used to mean the percentages of the vari-
ous sizes of material in a deposit will it mean from seven-eighths 
to two inches. Vve would say, for example, ten per cent. eoarse 
sand, fifty per cent. roofing pebble, thirty per cent. gravel and t'!l1 
per cent. boulder. 
Origin a,nd, Distribution. of Gravel. 
Gravel is found to some extent in every part of this region with 
the exception of that part of Franklin County which is southwe3t 
of White River and its west fork. It oceurs in both fluvial 
(stream deposits) and glacial deposits. 
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The fluvial deposits, which make up by far the larger per cent 
of the gravel of economical importance, are found in the beds, 
flood plains, terraces and bluffs of all of the streams. They are 
also found in numerous old stream courses which have been en-
tirely filled up during and subsequent to the recession of the ice 
sheet. ThesE' fluvial deposits can readily be recognized by theil' 
stratification and the uniform size of the material in a particular 
stratum. The forming of such deposits is brought aoout by the 
streams and their tributaries picking up the glacial drift that cov-
ers this area from their sides and bottoms. The picking up is 
done especially at the time of flood, because then the stream has 
enormously greater power of transportation. This transporta-
tion power varies as the *sixth power of velocity. In other words, 
a stream which could move a cube of one inch would with twice 
the velocity move a cube of four inches, or sixty-four times the 
volume, because twice the. amount of water, with twice the velocity, 
will strike the face of the cube in the same time. After the loads 
have been gathered up by the millions of little streams found on 
the hi1lsides, in the roads and almost every place, deposition com-
mences. The temporary stream of the hillside succeeds in getting 
a small supply of clay, sand and gravel to the little brook, which 
is now swollen to its utmost. The brook may deposit its boulders 
and coarser material, but sllcceeds, with its steep gradient and con-
sequently great velocity, ill getting a large portion of its load to a 
larger stream which has far overflown its banks. This creek is 
already loaded, and this extra amount necessitates its getting rid 
of some of its material. Which will· it be? Physicists tell us 
that the draught on a stream's energy of a particle carried in sus-
pension is measured by its mass into the distance it would fall in 
a unit of time in still water. It follows that a large particle 'will 
make a greater draught on a stream's energy than the same amount 
of material in smaller pieces. Thus it is evident that a stream 
will deposit the coarser material first; the coarsest will be de-
posited where the velocity is greatest and the finest where it is 
least. 8'0 we get boulders under the stream current, gravel just 
-outside of the current, coarse sand beyond the gravel, and finally 
silt at the borders of the flood plain. When the velocity becomes 
·For a fuller discussion of this law see Chamberlain and Salisbury's Geology, 
Vol. I, pp. 109-110. 
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less, coarse sand is deposited over the gravel and medium over the 
*coarse. True, the next flood may pick up much of this material, 
but finally the meanderings of the stream will so change its flood 
plains, c~rrents and channel that considerable will remain as a 
flood plain deposit. 
The terrace deposit. is an outgrowth of the flood plain deposit, 
and is brought about in the following manner: The valley or 
flood plain is developed where the steep gradient of the stream's 
course gives away to the gentler. tThis development begins at the 
head of the valley. As the head of the stream works back into the 
land this junction of steeper and lesser gradient advances farther 
up the valley. 'When the advance has been considerable, the 
stream on reaching the head of its valley plain deposits so much 
of its load that it is able to degrade its channel farther down 
stream. At a later stage in the stream's history erosion becomes 
less at the head, a smaller quantity of material is carried and the 
channel is deepened. A stream in the flood plain stage is likely to 
meander, and this meandering is in a plain which is generally 
more narrow than that of the valley plain. The cutting of the 
stream channel and the widening of the mea:r:dering plain soon 
makes it possible for the floods to keep within the new plain, and 
in this way the old flood plain is left as a terrace above the new 
or meandering plain. This is a very brief account of the normal 
way in which terraces are bllilt from the flood plains. 
In this particular region a very rapid building up of the valley 
plain took place when the melting ice from the front of the Wis-
consin ice sheet formed great floods, which were heavily loaded 
with glacial drift; and it was the deposition fr~m this increased 
supply that built the flood plains high upon the sides of the val-
leys.· Subsequently the ice retreated, the excessive supply became 
exhausted and the streams were no longer loaded. At this stage 
a rapid cutting commenced. The outcome has been some of the 
high gravel terraces in some of the larger valleys of today. We 
c~m also see how the rising of the surface might also develop ter-
races. 
The bluff deposits are in general the remnants of old terI'aces 
which erosion has cut away. 
'See illustration on page 413. 
tFor the deyelopment of terraces sec Chamberlain 111111 SnJlsbury's Geology, 
Vol. I, pp. 193-201. 
--------------------------~-------- -
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Next to the ;fluvial deposits in economic importance are the 
glacial. These occur in kames, terminal moraines, recessional 
moraines !lnd in the ground moraines. In some form these de-
posits occur throughout this region with the exception of the area 
of Franklin County previously mentioned. Almost all of these 
deposits can be recognized by the clay, sand, pebble, .gravel and 
boulders being confusedly commingled, no assortment of material, 
as is the case with the stream deposits, being present. Much of 
the material is angular, with planed faceR having the parallel 
markings known as glacial striae. The material is not the product 
of rock decay, but rather of' rock grinding. Furthermore, the 
topography of these deposits are not due to stream erosion, and 
occasionally are not even as much as drained by the natural water 
• l 
courses of this area. 
. Anyone who has examined this glacial drift can at once tell 
that it is made up of a very large per cent. of the country rocks, 
which are limestones, shales and sandstones, and a number of for-
eigners, such as granite, diorite, syenite, andesite, basalt, quartz, 
quartzite, slate, etc. How did these foreigners get here? No 
rocks of this nature are found in place nearer than northern Mich-
igan and central 'Visconsin. The only rocks in place in this area 
are the limestones, shales and sandstones. So it follows that these 
foreigners must have been transported several hundred miles. 
This transportation was brought about by the last great ice in-
vasion, known as the Wisconsin, which picked up a portion of the 
material that it ground beneath it and carried a low per cent. to 
this area. . In the meantime it had picked upa large amount of 
the bed rock material in Indiana, which became heterogeneously 
mixed with the foreigners hnd was thus deposited. 
Of the various types of glacial deposits the terminal moraine 
is the accumulation which takes place at the end of the ice sheet. 
This accumulation is generally pronouncedly more conspicuous 
than other moraines, because it is formed when the movement for-
ward and the melting of the ice are almost equal. During such a 
halt at the front of the glacier the advancing ice carries its debris 
to the front, where it may accumulate for some time. When 
finally the ice all melts away a ridge, rising above the adjacent 
country, is left. The recessional moraine ~s formed in a similar 
manner, except that the halting point is not at the greatest extent 
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of the ice sheet, as in the case of the terminal moraine, but rather 
in the receding stage. The kames in these cQunties are generallj 
associated with the terminal 0'1' recessional mQraines. They are 
commonly formed by the water Qf an ice channel ending against 
a terminal 0'1' recessional moraine and here depositing its hetero-
geneous load. This gives rise, after the ice has melted, to the pe-
culiar knoblike form. Eskars are developed by streams of con-
siderable size under or in the ice sheet. Because of their heavy 
load, a portion is deposited in their channels, which on the melt-
ing away of the ice leaves a long ridge.· The ground moraine is 
formed when the glacier is in its retreating stage, being the gen-
eral distribution of drift over this area, covering all of the sunaC€ 
that the terminal and recesl'lional moraines do not, except for the ) 
barren area in Franklin Oounty. 
The terminal moraine enters Indiana from the east, in souther1;l 
Randolph and northern Vl ayne counties. Here it is from six to 
eight miles wide, and forms the watershed between White and 
Whitewater rivers. Its surface contains some kames, south of 
Lynn and Spartansville, which range frQm 25 to 50 feet high. 
In southeastern Nettle Oreek Township a portion of this moraine 
turns SQuth into Wayne Oounty. At Dalton this moraine is 200 
feet above Nettle Oreek and contains kames on its summit. It 
continues in a southwesterly direction thrQugh Henry Oounty, 
where it is found in Blue River, Stony Oreek, Prairie and J eHer-
son townships. The writer noticed the kame deposits to' be very 
well developed in southern Stony Oreek and central Prairie tQwn-
ships. Some very good gravel deposits are found in these moraine 
hills, which will be described under the counties in which they oc-
cur. Other parts of terminal I!-nd recessional moraines where 
gravel is found in workable quantities are found 4 or 5 miles 
northeast and 5 or 6 miles west of Rushville, from 2 to 8 miles 
northeast of Muncie, 3 or 4 miles south and 3 miles east of Ander-
son, 7 or 8 miles southwest of Noblesville, 4 miles northwest of 
Greenfield and 6 miles southwest of Thorntown. In all of these 
counties workable deposits are found in the ground moraine. 
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Quality of Gravel. 
The quality of gravel is determined by its rock coIDpoeiiion, 
amount of oxidation, size and character of the cementing ma-
terials. 
The rock ('om positions of the gravel in this a,rea are in a gen-
eral way very similar. Probably an average composition, ecxclu-
sive of clay, is 85 per cent. limestone, 10 per cent. crystallines, 2 
per cent. shale, 1 per cent. slate, 1 per cent. chert" 1/2 pe,r cent. 
argellite and Y2 per cent. sandstone. By crystallines I refer to 
those rooks which are made up of crystals, such as granite, syenite, 
diorite, gabbro, andesite, basalt, gneiss, schist, peridotite and 
quartzite. 
Maximum, minimum and average results on rock samples, cor-
rected to January 1, 1906, by the Agricultural Department of the 
United States are given on page 69. This table shows us that 
the crystalline, chert and quartzite stand very high in quality as 
road materials, limestone considerably lower, slate lower than the 
limestone and the shale lower than the slate. The percentages of 
shale and slate are higher in the western portion of this area, 
which tends to make that gravel rather inferior. 
All gravel which is above the ground water level is oxidized to 
some extent. In other words, the oxygen of the air unites with 
the constituents of the rock, causing it to be changed to an oxide, 
which is the weathered or rotted form. The amount of oxidation 
depends upon the length of time that the maUlrial has been ex-
posed to the air, the rock composition and the size. In a deposit 
the material nearest the surface is invariably leached; but this 
condition becomes less and less as the rocks are farther beneath the 
surface, until grou:Qd water level is reached, beneath which they 
are not noticeably affected. The crystallines ordinarily do not 
weather as readily as the limestone, but in some cases very large 
boulders are quite rotten on account of long exposure before the 
glacial transportation. From an economic point of view too much 
importance Cl:ln not be laid on oxidation. Material which is be-
low the level of ground water is claimed by commissioners, trus-
tees, road supervisors and road superintendents to outwear tHe 
material above this level from 2 to 3 times. 
Closely related to oxidation is the size of the material. A fine 
21-Geology. 
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grain, when it has taken on a film of oxidation, has become almost 
entirely oxidized, while with a coarse gravel we have the opposite. 
Furthermore, a fine grain has already reached the size that the 
coarser material gets to after much wearing. As a matter of fact, 
it is known that the coarser material makes a far more durable 
road than the finf'. 
The durability of a road is also dependent upon the cementing 
qualities of the gravel. Creek gravel which contains no cementing 
materials if' invariably working off at the sides of the roads unless 
almost constant grading is done; and it is with difficulty that loads 
are hauled through it. It also grinds up into powder and blows 
away much more rapidly than when there is a cement to hold the 
particles in place and cushion them from one another. 
The principal cementing or packing substances that are found 
in these gravels are, in the order of importance, fine calcareous 
conglomerate, calcareous clay, slightly calcareous clay, and dirt. 
The first is a white crustlike material containing grains of fine, 
medium sand and filling up the interstices in the gravel bed. In 
some pits the gravel is so held together by this cement that it comes 
out in great masses, which have to be blasted apart. Gravel con· 
taining this matE'rial when put on the road becomes quickly ce-
mented and makes an exceptionally durable and smooth road. 
The very calcareous clay iR generally sticky and of a bluish color. 
It also serves to hold the material in place, and helps to make a 
road durable. The slightly calcareous clay and the dirt are far 
ahead of nothing. The amount of clay in a deposit should be 
from 7 to 15 per cent. A greater quantity than this causes the 
roads to be dusty in the summer and rather muddy in the winter. 
A-vailab£l£ty of Gr(ljl)el. ' 
Another factor of considerable practical value is the availability 
of the material, which is determined by the quality, quantity of 
stripping, transportation and amount of impurities: Unless the 
material is of a good wearing- quality, 0.£ a fair size and not too 
much weathered it is almost a waste of time to put it on the road. 
Where material ranges from a flaxseed to a wheat grain, and is 
also considerably oxidized it would be much cheaper in the long 
run to have crushed stone shipped in, which would outwear such 
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gravel 4 to' 5 times. The quantity of gravel necessary to build 1 
mile of road with a width of 10 feet and a depth of 14 inches is 
2,000 cubic yards, or a bed 40 yards long, 20 yards wide and 2lh 
yards deep. A deposit in this report will not be termed workable 
nnless it contains 10,000 cubic yards. The amount of stripping 
that can be removed is governed by the depth and extent of ma-
terial beneath it. For instance, 2 feet of stripping might be re-
moved for 20 feet of gravel if the extent would be sufficient to pay 
for opening such a pit. The amount of transportation necessary 
to get the material from the pit to the place that it is to be used 
is a very essential matter. In some parts of this area the gravel is 
hauled as much as 6 or 7 miles. In such cases not over twO' loads 
can be hauled per day, which means that the transportation alO'ne 
costs about $1.25 per cubic yard. Under such circumstances care-
ful estimates should be made as to the cost of crushed limestone 
delivered to the nearest railroad crossing. The limestone will out-
wear the gravel from 2 to 4 times, and could probably be put on 
the switch for less than a dollar per yard. Frequently a very good 
gravel can be gotten at a reasonable rate in a similar manlier. 
The hauling from the pit to the public highway is often a very 
difficult task. Here the wear on the horses and wagons is greater 
than in all the rE'st of the distance put together. Oommonly, this 
distance will be as much as a half or three-quarters of a mile over 
very soft and rough ground. Under such conditions very careful 
estimates should be made by inquiry of those who have hauled 
under similar circumstances, as to the cost and labor. The 
amount of waste material that has to be worked around or thrown 
aside is, especially in the case of gravel deposited by the ice sheet, 
very great. If 50 per cent. of a deposit is clay, and this is mixed 
all through the gravel it is useless to attempt to work it. In open-
ing up a deposit such a difficulty may be easily avoided if thc 
stripping be removed with a post hole auger and then an iron pipe 
1% inches in diameter and from 10 to' 20 feet long be driven down 
at a number of PO'ints into the lx>d. By then removing the ma-
terial from the pipe one can see just what the quality of the gravel 
is. When one has had some practice in driving a pipe he can tell 
by the way it goes down and turns, almost with exactness, what 
material he is in, and does not have to remove it until he has 
driven it as far as he wishes. 
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Machines for Securing Gravel. 
To raise the gravel from beneath the ground water level three 
machines are at present being used in central Indiana, viz., (1) 
the Gravel Excavator, (2) the Endless Chain, and (3) the Gravel 
Pump. 
The Gra1!el Excava,for.-The equipment necessary for this ma-
chine is a steel bucket which will hold one yard of gravel, 500 feet 
of 1Y40,inch Lockwin cable; one pole, known as a mast, 50 feet 
high; a three drum hoisting engine, with 16 horse-power on either 
side, and a 25 horse-power boiler. 
Before this apparatus is set for operation an area of 50 by 200 
feet is carefully tested by driving a llj2,inch pipe. If a depth of 
15 feet or more of gravel is found to underlie this area the mast 
is set 100 feet back from the one end of the area and an anchor 
100 feet back of it. Back 25 feet from the other end a 25-foot 
pole is set and an anchor 60 feet farther. Over the tops of the 
mast and pole and fastened to the anchors, the cable is stretched. 
The space intervening between the mast and the area to be ex-
cavated is where the material is to be dumped, and that between 
the pole and this area is where the boiler and engine are set. The 
bucket is suspended by pulleys to the l14,inch cable, and by meam 
of smaller cables and pulleys can be lowered at any point beneath 
the 11"i-inch cable in the area to be excavated. Upon being low-
ered to the gravel bed it is dragged in the gravel until filled, when 
it is lifted by the cable and carried to a place immediately above 
the dumping area, where it is dumped by means of a trap door. 
The bucket then returns and the operation is repeated. 
In this dipping process all the material of the deposit is taken 
out, clay and fine sand as well as gravel. For this reason the 
gravel has to be of a good character before a gravel excavator can 
be used. The stripping, i£ more than 4 or 5 inches, is always re-
moved unless the gravel is exceptionally free from clay. The 
daily capacity of this machine is from 100 to 200 cubic yards, 
125 yards being an average. The cost of lifting a cubic yard 
ranges from 15 to 25 cents, depending upon the stripping and 
amount of gravel taken out in one setting. 
The Endless Cha,in.-This machine is composed of a number 
of little buckets which make up part of the links of the chain. 
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These buckets have a capacity of 125 to 150 cubic inches. They 
are opened at the top and bottom so that a good circulation of 
water passes through the material which they contain when they 
are being dragged over the gravel bed. This circulation washes 
out a large part of the clay, dirt and fine sand. Besides the 
chain there must be a 15 to 20 horse-power engine and boiler, and 
a mast. The length of the chain and the number of buckets are 
governed in accorda~ce to the length of the pit, more buckets being 
added or taken out to satisfy the conditions. 
Like with the gravel excavator, an area of about 50 by 200 feet 
is tested. 1£ there is 9 feet or more of gravel the chain is fast-
ened to a shaft, which is connected to the engine, at. the one end 
and to a pulley at the top of a mast, which is about 25 feet high 
and 60 feet back from the area to be excavated, at the other. As 
the filled buckets come up out of the pit and pass over the pulley 
and the top of the mast the loads are dumped, and they return, re-
peating the operation. By this process from 50 to 80 cubic yards 
are taken out daily at a cost ranging between 15 and 25 coots each. 
No stripping has t.o be done, the dirt being allowed to fall into t.he 
pit and wash out through the gravel. Frequently pits that con-
tain entirely too much clay for a gravel excavator can be worked 
with great success by this apparatus because of the washing out 
of much of the finer material. 
The Gravel Pump.-With the gravel pump pipe tests of the 
area underlain by grave) are made. If a depth of 6 feet or more 
of gravel ilre found with an extent of 30 by 100 feet the pump 
and a 12 or 15 horse-power boiler and engine are set. This ap-
paratus pumps out the gravel, fine sand, clay and water together. 
The output is from 30 to 50 cubic yards per day. The gravel 
pump does not Reem to give as good satisfaction as the excavator 
and endless chain. 
I;.IMESTONE OF THE AREA. 
Limestone, although present in great quantities in parts of the 
eastern two-thirds of this area, has not to any great extent been 
used up to this time except in and near cities, because of the avail-
ability of the gravel. However, the rapid exhaustion of the sup-
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ply of gravel in many localities is bringing this durable road metal 
more and more into use. 
In this area is found the Niagara (Silurian) and Cincinnati 
(Ordovician) limestones. The first outcrops in northern Ran-
dolph and central and northern Delaware, in most of the larger 
stream bottoms of Madison, about 3 miles southwest of Greensboro 
in Henry, at Connor's Mill of Hamilton, in Big and Little Flat-
rock creeks of southern Rush, in southwestern Fayette, 2 miles 
west of Laurel, and on th~ bluffs above Br~okvi11e in Franklin 
County. The latter is found in the larger streams of southern 
Wayne, those west of Connersville in Fayette, the larger tributary 
stream bottoms to East Fork of White River of Union, and in al-
most all of the larger tributary streams to White River and its 
East and West Forks in Franklin County. 
Both of these stones are being used for macadam, but the Ni-
agara is the more important, especially the hard, light buff doJo-
mite, which occurs so frequently in Randolph, Delaware and Mad-
ison counties. The Cincinnati, because of its softness, is less dur-
able. 
The availability, as in the case of the gravel, is determined by 
the stripping, the amount of material, the amount of waste ma-
terial and the transportation. The most available deposits occur 
near the surface by the streams, as the stripping generally in-
creases rapidly as they get farther away. In determining the 
amount the stripping sho'uld be careful~y examined. Further-
more, before going tc too much expense to get the rock out, some 
preliminary examinations should be made in the area where opera-
tions are intended to be carried on, to learn the amount of waste 
and variations in quality. This can be done with a core drill, 
which wiH show the exact character. The steam railway and 
traction transportation where road material is gotten out on a very 
large scale is of very great importan('.,.e; and in no part of the State 
are there better prnvisions than those in this area, with the excep-
tion of Fayette, Union and Franklin counties. At scarcely any 
point, with this exception, would ~aterial have to be hauled in 
wagons over 4 or 5 miles. 
Besides the large stationary macadam plants, where two or 
three hundred cubic yards of limestone are crushed daily, there 
are small portable crushers that can be moved from place to place 
ROAD MATERIALS OF RANDOLPH COUNTY. 327 
with little expense. These are especially useful where an outcrop 
of stone is a considerable distance from transportation and the 
roads of the vicinity are in need of improvement. With such a 
crusher 10 men can turn out from 40 to 60 cubic yards per day at 
a cost of from 50 to 70 cents per cubic yard. 
RANDOLPH COUNTY. 
Area in square miles. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. . 450 
Population in 1900............................................. 28,653 
Miles of public roads. ... ... ... ... ... .. .. .. .. .. .. .. .. .. .. .. .. .. . 900 
Miles of improved roads. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. 300 
Percentage of roads improved.................................. 33.3 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 
Miles improved with crushed stone............................. None 
Original cost of gravel roads per mile. . . . . .. . . .. . . . . . . . . . . . .. ... $1,500 
'rotal original cost of improved roads ........................... $450,000 
Annual cost o~ repairs on gravel roads 5 years old... .. .. .. .. .. . $75 
First improved roads built..................................... 1862 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 5 
Satisfaction of farmers with investn;lent in improved roads. .. .. . Good 
Authority ................................ Jno. H. Boltz, County Auditor 
Randolph County is located on the eastern boundary of the 
State, and is bounded on the north by Jay, on the west by Dela-
ware and Henry, on the south by Henry and Wayne, and on the 
east by the State of Ohio. 
The geological epochs represented in the formations of this 
county are the Niagara limestone of the Silurian and the Wiscon-
sin drift of the Pleistocene. The Niagara outcrops at various 
points along the :Mississinewa and White rivers. The drift forms 
a heavy covering over the entire county, which presents itself, en-
tirely across the southern portion, as a terminal moraine. It is 
this moraine that. forms the principal watershed and the divide be-
tween White and Whitewater rivers. In it, on the "Summit," 
between Green's Fork and Martindale Creek and the Peoria di-
vision of the Big :Four, is an altitude of 1,234.4 feet, which is the 
greatest measured in the State. Hills south of this point are esti-
mated to be 50 feet higher, so 1,284.4 is probably the maximum 
altitude of Indiana. 
The transportation facilities are of the best. .Two divisions of 
the Bi~ Four cross it from e?,st and west, one through the c~nt~:r 
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and the other across the southern third. The G. R. & 1. bisects 
it from north and south, and the P., C. & 8t. L. crosses the north-
western quarter. The C., C. & T~. crosses the southwestern corner. 
The quality of the gravel of this county is below the average for 
RANDOLPH COUNTY .. 
Fig. 28. Map of Randolph County, showing distribution 01 road materials. 
central Indiana. The average sizes of material are 11 per cent. 
clay, 20 per cent. fine medium sand, 18 per cent. medium sand, 
20 per cent. coarse sand, 21 per cent. roofing pebble, 9 per cent. 
gravel and 1 per cent. boulder; and the average rock percentages 
are 86 limestone, 9 crystallines, 2 shale, 2 chert and 1 slate. The 
amount of oxidatjon is above the average. 
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'l'ownship !121 North .. Ranges 13, 111-> 15 and Part of 1!12 East; 
Sou.them Half of Township 19 and the Northern Half, 
of 18 North, Ra,n,ge 1 West. 
This area of 132 square miles comprises the northern portion of 
the county. In it the gravel deposits are for the most part fluvial, 
and are located in the flood plain, terraces and bluffs of the Missis-
sinewa River and its tributaries; but besides these s~me very fair 
glacial deposits are found in kames which are in no way connected 
with the stream. 
In the central part of section 10 (21 N., 12 E.), on the land 
owned by W. B. Foutz, are two locations. The one, which under-
lies about 10 acres and has a depth of 6 to 7 feet, is located above 
ground-water level in the flood plains of the Mississinewa River; 
the other, with about similar dimensions, lies above ground-water 
level 350 yards south. The stripping over both of these deposits 
ranges from 2% to 4 feet. 
In quality the two locations are about the same. Probably two-
thirds of the material is from a fine to a fine medium sand, and 
the remainder is as follows: 6 per cent. clay, 25 per cent. fine 
- medium sand, 20 per cent. medium sand, 30 per cent. coarse sand, 
14 per cent. roofing pebble and 5 per cent. gravel. The fine to a 
medium sand and the road material are so closely associated that 
it is a difficult task to separate them. This fineness, in addition 
to their being rather thoroughly oxidized, gives a rather inferior 
road metaL On the other hand, it is the only known workable 
deposit of gravel within reasonable hauling distance of the west-
ern portion of the county. The writer is of the opinion that in 
this vicinitF crushed limestone would be more available than 
gravel, since the Niagara at a number of points is very near the 
surface. A crushed limestone base and a gravel dressing would 
be a very good combination, which, because of its durability, 
would be cheaper than the gravel alone. 
Two miles southeast of the Foutz location, on the Henry McVey 
farm, in section 13 (21 N., 12 E.), is a deposit above ground-
water level in the bluff on the west side of Elkhorn Creek. It un-
derlies about 2 acres, is, where tested, 16 feet deep and has from 
2112 to 4 feet of stripping. The physical properties of this mfl-
terial are about the same as the Foutz. 
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Small deposits, where there is considerable clay an~ sand to con-
tend with, are located in the northwestern quarter of section 12, 
on the Samuel Uphaus land, and in the southeastern quarter of 
section 1 (21 N., 12 E.), on the J. Oaylor farm. This material 
is fine and much oxidized, and is suited for only light local repair 
work. 
On the pla~ of H. Ingle, in the southwestern quarter of section 
8 (21 N., 13 E.), is a bed of gravel and sand in the flood plain 
of the Mississinewa River. This bed is known to underlie 3 or 4 
acres, with a depth of 4 feet above ground-water level and an un-
known depth below, and has a stripping of from 2 to 4 feet. In 
character the material i& probably two-thirds fine sand, fine me-
dium sand and clay. The workable portions are about the aver-
age for size and rock composition. The colors, brown above and 
gray below ground-water level, are due to the weathering and ab-
sence of weathering. 
This gravel has not been used to any great extent on account of 
such a small amount. being above ground-water level. No tests 
have been made for setting a *dipping machine. If a locat.ion 
can be obtained for dipping or chaining it. will be a very prac-
ticable one, because t.here are no gravel deposits west in the town-
ship. 
In the southwestern portion of section 29 (21 N., 13 E.), on 
the M. Zimmerman land, a bed composed of gravel and sand is 
situated in a plain, apd seems to have no connection with the 
stream channels. It extends over several acres, has a depth of 
from 5 to 7 feet. and a. stripping varying bet.ween 3 and 6 feet. 
Because .of the high percentage of eand and the difficulty in 
separating it. from the gravel t.his is a subordinate roltd material. 
The average of two samples shows the following sizes: 5 per cent. 
clay, 50 per cent. fine medium sand, 16 per cent. medium sand, 16 
per cent.. coarse sand, 10 per cent. roofing pebble and 3 per cent. 
gravel. The rock percentages are 85 limestone, 11 crystallines, 1 
chert, 1 slate and 2 shale. 
Six hundred cubic yards from this deposit are used annually 
in building and repairing the roads for 5 miles west, 2 miles 
south, 1 mile east and 1,4 mile north. All of these roads are more 
.For a description of the dipping and chaining processes see page 324. 
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or less sandy, and are less durable than the average of the county 
because of the amount of oxidation and the fineness of the ma-
terial. 
On the J. McHenry farm, in the northwestern quarter of sec-
tion 9 (21 N.; 13 E.) there is a bed of gra-vel from 4 to 6 feet, 
above the ground-water level, and with an unknown depth below. 
The amount of surface underlain is unknown, and the stripping is 
from 2 to 3 feet. In quality this material is similar to that of 
the H. Ingle farm heretofore mentioned. 
In the east-ce~tral part of section 9 (21 N., 13 E.), on J. R. 
Miller's place, is probably 112 ,acre underlain by 9 feet of gravel, 
with 1112 foot of stripping. On the same farm, but about 300 
yards east, is a bank pit in the bluff of the river. This bed of 
sand and gravel underlies about two acres, which are cut into by 
the wagon road. The depth is 9 feet and the stripping is 1112 
feet. Another location on this farm is found in the southwestern 
part of section 10 about 300 yards due south of the one last de-
scribed. By using all three of these deposits one would be able 
to get a workable amount of gravel. 
The quality of these materials is very much alike in rock com-
position. In size the first deposit mentioned is no more than me-
dium &and; the rock percentages of the second deposit are about 
the average .. The third location has 10 per cent. clay, 20 per cent. 
fine medium sand, 25 per cent. medium sand, 30 per cent. coarse 
sand and 15 per cent. roofing pebble. The color of these ma-
terials is brown; and the oxidation of the finer material is almost 
complete in places, while that of the coarsest is merely a thin film 
on the surfaces. Some of this material is used on the wagon 
roads as far as 3 miles west, 1112 miles east and 1 mile south. It 
seems to be about an average for the county in wear. 
On the place of J. M. Hollowell, in the southwestern part of 
section 3. (21 N., 13 E.), is a bed of gravel, above ground-water 
level, in the :first terrace above the flood plain. The deposit, which 
rests upon a clay bottom, underlies 6 acres, has a depth of 6 feet 
and a stripping ranging from 2 to 3 feet. The extent has been 
determined by post auger holes, groundhog excavations and the 
fact that corn over this piece of ground will die if the weather is 
dry, while the remainder of the crop seems to be little affected. 
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The quality of this gravel is good for a bank deposit. The 
size, which is above the average, is 6 per cent. clay, 6 per cent. 
fine medium sand, 8 per cent. medium sand, 27 per cent. coarse 
sand, 31.5 per cent. roofing pebble, 20 per cent. gravel and 1.5 per 
cent. boulder. Small lenses of sand occnr frequently, and in 
places the gravel gives away entirely to a fine medium sand which 
is used for concrete work. The rock composition is the average 
for the county. Because of the coarseness, the oxidation has been 
very little. About 2,000 cubic yards of this material is put on to 
the roads annually, being hauled as far ae 7 miles °to the north, but 
very little in other directions. 
On the L. D. Platt land, in the northeastern quarter of section 
3 (21 N., 13 E.), the gravel occurs in a glacial kame. The areal 
extent, which is 50 by 150 yards, is determined by two pits, 
which are on either side of the kame, have similar materials, and 
are 150 yards apart. The depth of the bed is 12 feet, and the 
stripping is 3 feet. 
The peculiar phenomena of this deposit is its absence of strati-
fic.ation, and the confusedly commingling of clay, sand and 
gravel. Irregular masses of clay or sand, 7 or 8 feet through, are 
frequently met with in the gravel. The average size of the ma-
terial as seen in two samples is as follows: 10 per cent clay, 8 
per cent.. fine medium sano, 7 per cent. medium sand, 18 per cent. 
coarse sand, 25 per cent. roofing pebble, 30 per cent. gravel, and 
2 per cent. boulder. The rock percentages are 85 limestone, 11 
crystallines, 1 slate, 1 chert, and 2 shale. The coarseness, and 
limited amount of oxidation makes this above the average of 
the county as a wearing material, from above the ground-water 
level. 
The availability is affected somewhat by the irregular masses of 
clay and sand, which have to be worked around, in obtaining the 
gravel. The location has a greater altitude than the road, and is 
only about 250 yards from it. This deposit is used but very little 
in repairing or building roads in Randolph County. 
On John Caylor's farm, in the southwestern part of section 11 
(21 N., 13 E.), a bed of sand and gravel is found in the lower 
terrace of the Mississinewa River. By tests, it has been found to 
underlie an area 50 by 250 yards, has a depth ranging between 
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8 and 12 feet, above ground-water level, and has from 2 to 5 
feet of stripping. 
As to physical properties for wearing on the road, this material 
is somewhat above the average, which comeS from above ground-
water level. In kinds of rocks 85 per cent. are limestone, 11 
per cent. crYE>tallines, 1 per cent. slate, 1 per cent. chert, and 2 
per cent. shal~. The sizes are 10 per cent. clay, 15 per cent. fine 
medium sand, 10 per cent. medium sand, 20 per cent. coarse sand, 
30 per cent. roofing pebble, and 15 per cent. gravel. The roads, 
on which this material has been used, are hard, smooth, and 
durable. Although in places the gravel grades into sand, and 
-clay, yet the quantity is not great enough to greatly affect .the 
availability. 
At the southwestern corner 0'f Ridgeville, in the south bluff 
of the Mississinewa River, and on the E. Hyatt lots, is a bed of 
gravel and sand known to be 100 yards long, 20 yards wide, and 
fr0'm 8 to 12 feet deep. This gTavel is t0'O fine f0'r a good rood 
metal, and is used, for the most part, in concrete work at Ridge-
ville. 
On the east bank 0'f Bear Oreek, in the n0'rth-central portion 
0'f section 23 (21 N., 13 E.), is a deposit of gravel, sand, and 
clay on the James Addington place. The lateral extent is not 
determined, but the depth is 15 feet, and the bottom is clay. The 
quality of this gravel is somewhat affected by the high percentages 
of clay, sometimes becoming as much as 75 per cent. The size, 
with exception of the clay and a rather high percent. of boulders, 
is very good for road building. A sample shows 17 per cent. 
clay, 5 per cent. fine medimn sand, 10 per cent. medium sand, 10 
per cent. C0'arse sand, 35 per cent. roofing pebble, 18· per cent. 
gravel and 5 per cent. boulder. 
Along the bluffs of the Mississinewa H:lver, in the n0'rthwestern 
part of section 17 (21 N., 14 E.), 0'n the A. Reitenour and D. H. 
Reiten0'ur places, are deposits which underlie 15,000 square yards. 
On the former's place, which is adjacent to the latter's, about 13,-
000 square yards have been tested by a post auger, excavations for 
a cellar and well, and a cistern, which is in 10' feet of gravel. One 
hundred yards north 0'f the cistern, the walls of the pit show 10 
feet of gravel, and from 2 to 4 feet. of stripping. The latter's 
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farm has been tested over 2,000 square yards, by various exca-
vations, where the house and barn now stand. A cemetery, which 
is betwe~n these two locations, shows a fair quality of gravel 
at the bottoms of the graves. 
The average size is 2 per cenl of clay, 13 per cent. fine medium 
sand, 13 per cent. medium sand, 28 per cent. coarse sand, 33 per 
cenl roofing pebble, 10 per cent. gravel, and 1 per .cent. boulder. 
Because of the low percentage of clay, this gravel is slow to 
pack. This permits it to work off at the sides of the road, thus 
requiring much grading to keep the roads in order. If it re-
mains on the road, its loose condition permits it to grind much 
more than if it were cemented. On the other hand, the material" 
, is coarser than the average, and consequently is not much oxidized. 
This brings the durabilit~y up to the average gravel. This ma-
terial is used on the roads for 2 miles north, 2 miles east, 2 miles 
south, and 1 mile west. 
In a flood plain of the southeastern quarter of section 5 (21 N., 
14 E.), on th~ land of A. I. Collins, is a deposit of gravel that 
extends south through the Minerva Pierce farm of the southeast-
ern quarter of section 8 to the Mississinewa River. This extent 
has been learned by the excavation of a ditch, which showed 
gravel in its bottom throughout this entire distance. The width 
of the deposit on the Collins place is 30 yards, the depth 14% 
feet, and the stripping from 2% to 5 feet. The rock percentages 
are 86 limestone, 10 crystallines, 1 slate, 2 shale, and 1 chert. 
The average size is 9 per cent. clay, 18 per cent. finel medium 
sand, 15 per cent. medium sand, 30 pel' cent. coarse sand, 20 per 
cent. roofing pebble, 7 per cent. gravel, and 1 per cent. boulder. 
The oxidation, above ground-water level, is slight, and below, 
nothing. This gravel is hauled, for road repairing, 3 miles north, 
3 miles east, and 1 mile west. The selling price, for the bank 
gravel, is 25 cents per cubic yard, and that of the dipped is 50 
cents. The dipped is claimed to be, because of its less weathered 
condition, and its greater durability, the cheaper gravel, espe-
cially for those who haul more than a mile. 
A kame deposit, which rises 30 feet above the adjacent country, 
in the southeastern quarter of section/SO (21 N., 14 E.), on the 
farm of T. H. Clark, underlies an area of 2 acres. Dug wells, 
cellars, and other excavations show the bed to be within 1% to 
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4 feet Qf the surface, and to have a depth varying between 12 and 
23 feet. The quality of this gravel is similar to that on the 
Mullen farm, the discussion of which is commenced in the next 
! 
paragraph. 
Also in kames, which rise decidedly above the immediate vicin-
ity, are the beds of gravel on the Mullen land, in the southwestern 
quarter of section 29 (21 N., 14 E.). The house and barn sit 
on Qne kame, which has an area of 11h acres, a stripping of 2 
feet and a depth of 8 feet, as shown by various excavations. 
S'outh of the house, a couple of hundred yards, is anGther kame, 
which has an area of 2 acres. The writer dug intO' this kame at 
several places, on variGus sides of it, and fGund that it contained a 
medium sized gravel within about 2 feet Qf the surface. Another 
kame on this farm has been Gpened fGr some years, and is now 
almost exhausted. Because of the fineness, and the amount of 
O'xidatiGn, the quality is belGw the average for the county. The 
roads built by it soon become rutty. The rock composition is 
about average. This deposit and the Qne Gn the Olark farm are 
the Qnly Qnes which are available in this neighbGrhood. There 
is nO' knQwn deposit nearer than 31j2 miles SGuth, 5 miles east, and 
3 miles west. 
Another kame depGsit is fGund Gn the land of Samuel Grew in 
the west-central portiQn of sectiQn 14 (21N., 14 E.). Here, 
about 2 acres are said to be underlain with gravel, which is be-
neath 5 feet Qf st.ripping. The dept.h of this deposit is abGut 
10 feet.. The qualit.y is poor, on aCCGunt of the numerous irreg-
ular masses of clay. The average sizes are 10 per cent.. clay, 20 
per cent.. fine medium sand, 10 per cent.. medium sand, 45 per 
cent. CQarse sand, 10 per cent. roofing pebble and 5 per cent. 
gravel. The fineness of this material has permitted cQnsiderable 
weat.hering. This gravel is used 1% miles north, 1 mile east, 
and 1 mile south. The roads repaired with it are muddy and 
dusty. 
On the B. V. M. Brouse property, in the southwestern part of 
sectiGn 21 (21 N., 14 E.), is a small deposit of exceptiQnally 
good gravel. _ It underlies about 500 square yards, is from 1% 
to 3 feet beneath the surface, and is 5 feet deep. The rock com-
positiQn and size are about the average. The GxidatiGn is prac-
tically nothing. 
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In the flood plains of a small stream in the southeastern quarter 
of section 24 (21 N., 13 E.), on the Hall BrGs. farm, is a bed 
Gf gravel beneath the grGund-water level. The water, by pump-
ing, was readily exhausted SG that the gravel was taken out to a 
depth of 10 feet below the ground-water level. Such an exhaus-
tion could ~ot have taken place unless some impervious material, 
such as clay, encased the deposit. Although this same kind of 
material is found, in the same flood plains, 500 yards southeast 
on the Heston farm, in the southwestern quarter of section 19 
(21 N., 14 E.), yet this is no evidence that the bed is continuGus 
for the 500 yards. It rather appears, because of the rapid ex-
haustion of the water, that the gravel is in pockets, and that 
these are small. Very careful testing should be done, by driving 
pipes or in some other way, before a machine of any kind is set 
for lifting the material out. The quality of this material is 
reported as being a medium gray gravel, which packs quickly. 
On the land of S. Shaw, in the southeastern quarter of section 
12 (21 N., 14 E.), in the flood plains of the Mississinewa 
River, is a small area, which is underlain with about 12 feet of 
gravel, 7 feet being below ground-water level and 5 feet above. 
The stripping is from 4 to 10 feet. The qualit(Y of the material 
is rather fine for road building, being 5 per cent. clay, 25 per 
cent. fine medium sand, 50 per cent. medium sand, 10 per cent. 
coarse sand, and 10 per cent. roofing pebble. 
In the southwestern quarter of section 24 (21 N., 14 E.)~ in 
a flood plain on the Rollie Warren land, 5 or 6 acres are known to 
be more or less underlain by gravel and to have from 2 to 3 feet 
of stripping. The depth at the pit is 20 feet beneath ground-
water level. The gravel has been taken out to a depth of 10 
feet, after first pumping out the water. The fact that the water 
can be pumped out shows that the deposit must be in a pocket 
in the clay, and that testing is very essential before setting a ma-
chine. If considerable clay is present, the endless chain process 
would probably give the best satisfaction in lifting the material. 
This material is unoxidized, and is of an ~verage size and rock 
composition. 
Two thousand cubic yards of this material are put on the roads 
annually, at from 45 "to 70 cents per cubic yara. It is hauled 
6 miles west, 4: miles north, 7 miles east, and 4 miles south. 
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On the Porter place, in the southwestern portion 0.£ section 6 
(21 N., 15 E.), a bed of gravel, with from 0 to 2Y2 feet of strip-
ping, underlies about 4,000 square yards in a hill. In one part 
of it, where a test has been made, the depth is 18 feet. The sizes 
of this gravel are 10 per cent. clay, 10 per cent. fine medium 
sand, 65 percent. coarse sand, 14 per cent. roofing pebble, and 1 
per cent. boulder. The color is brown, and the oxidation about the 
average for a bank deposit in this county. 
Workable deposits are found in the ground moraine, on the 
E. M. Olough farm, of the northeastern corner of section 9, and 
the northwestern corner of section 10 (21 N., 15 E.). In the 
latter location, tests indicate that, under from 3 to 5 feet of strip-
ping, 20 acres are underlain by gravel, which ranges in depth 
between 3 and 10 feet, 4 feet being above and from 3 to 6 feet 
below ground-water level. l'he quality, as to· size, is 10 per 
~ent. clay, 20 per cent. fine medium sand, 15 per cent. medium 
sand, 35 per cent. coarse sand, and 20 per cent. roofing pebble. 
This is not very good for road building. The oxidization, with 
exception of very near the surface, is not great. This mate.rial is 
used in repair work and building, for 1 mile north, 4 miles east, 
4 miles sonth, and 1 Y2 miles west. 
To·wnship 20 North) Ranges 13) 14) 15 East) and Parts of 'l'own· 
sh.ips 18 and 17 North) Range 1 West. 
The geographical and topographical location of the gravel in 
this 1?2 square miles are especially interesting. The entire area 
is covered by a heavy deposit of glacial moraine, which is made 
up mainly of clay,' a smaller amount of sand, and a still smaller 
amount of gravel, which is so intermingled with the clay and 
sand that some concentration is necessary before it is of any eco-
nomic importance. North of the White River, no noticeable con· 
centration has taken place. Not a single workable deposit is 
found in this entire area, which composes more than half of the 
132 square miles. The main deposits are found along White 
River, but there are some fair ones in the flood plains of a few 
of its tributaries, and also where there appears to have been no 
stream concentration. The reason for this peculiar phenomena is 
very evident. 
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North of White River, from 1,4 to 2 miles, is a water shed, 
through which the tributaries of the Mississinewa and those of 
the White River have failed to work their heads. In this water 
shedr fluvial concentrations have scarcely taken place, and for a 
couple of miles north and south to the White River the sources 
of the tributaries are so small that they have collected only very 
small deposits. 
South of White River, the tributaries are much larger than 
those north, and have numerous smaller tributaries themselves, 
which form a sort of net work over this region that picks up the 
gravel, sand and clay of the ground moraine, and deposits them as 
homogeneous materials, thus bringing about the separation and 
concent.rat.ion. Another advantage the streams south of White 
River have over those north, is that they pass through a heavier 
moraine, which naturally contains' a coarser gravel. One mile 
west of Unionport, the topography is hummocky, and contains 
some kettle holes. 
In some low hills, on the G. O. Thompson land of the north-
eastern quarter of section 29 (20 N., 12 E.), is a total area of 
about 16,000 square yards underlain by gravel, with more or less 
sand and clay. The depth is from 5 to 12 feet, and the amount 
of stripping is from 1112 to 4 feet. The tests giving this data have 
come from post auger holes and pit open.ings in a very general 
way. Before working this deposit, the writer would suggest that 
an iron pipe test be tried, so that the quality and 'amount of the 
gravel may be determined. 
The following physical characteristics are to be noted: The 
rocks are 86 per cent. limestone, 11 per cent. crystallines, 1 per 
cent. shale, 1 per cent. slate, and 1 per cent. chert. The average 
sizes of two samples are 9 per cent. clay, 11 per cent. fine medium 
sand, 13 per cent. medium sand, 25 per cent. coarse sand, 15 per 
cent. roofing pebble, 24 per cent. gravel and 3 per cent. boulder. 
The oxidation has affected the deposit about the average amount 
for one above ground-water level, and has given it a brown color. 
The clay contains some lime, which serves as a cement. Each 
year from 1,500 to 2,500 cubic yards of this material are used 
in repairing the roads for 5 milel;l weRt, 1 mile south and 3112 
miles east. 
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Forty feet above the adjacent region, in a large hill Oon the 
Samuel Amburn and Gates farms of section 34 (20 N., 12 E.), 
is a gravel deposit, grading more or less into clay and sand, which 
will underlie 8 001' 9 acres, with an average depth of 25 feet. This 
extent and depth has been determined by several pit openings. 
In percentages of rocks, 85 per cent. is limestone, 11 per cent 
crystallines, 2 per cent. shale, 1 per cent. chert, and 1 per cent. 
slate. The exposure on a pit wall showed: 
Section of Gravel at the Amburn Pit. 
Feet. Inches. 
1. Stripping ............................................ 3 
2. Coarse brown gravel. ....... , ......................... 15 
3. Fine medium sand.................................... 5 
4. Medium light brown graveL .......................... 15 
The average of two samples are 10 per cent. clay, 7 per cent. 
fine medium sand, 15 per cent medium sand, 18 per cent. co·arse 
sand, 15 per cent. roofing pebble, 33 per cent. gravel and 2 per 
cent. boulder. The amount of oxidation is about an average for 
a deposit nbove ground-water level, in Randolph Oounty. About 
1,500 cubic yards of this gravel are used annually in repair 
work. ' 
On the farm of George ThQrnburg, in the southeastern quarte·r 
of section 22 (20 N., 12 E.), is a deposit extending ior 200 yards 
along the south bluff Oof White River. Tests have alsQ shown its 
extent back frOom the face of the bluff tOo be 15 yards and its 
depth to be 8 feet. There are from 2 to 5 feet of strippmg. A 
sample of material from this location shows 8 per cent. clay, 20 
per cent. fine medium sand, 15 per cent. medium sand, 25 per 
cent. coarse sand, 16 per cent. roofing pebble, 15 per cent. gravel, 
and 1, per cent. bOoulder. The rock compQsition and oxidation are 
about the same as in the *Thompson deposit. 
About J4 of a mile east of the Thornburg location and in the 
bluff of a tributary to White River is a gravel bed on the J. D. 
Wright land, of the southwestern quarter of sectiQn 23 (20 N., 
12 E.). It has a length Qf 100 yards and a depth of 8 to 9 feet, 
but the width has not been determined. The stripping is from 2 
to 4 feet. The quality of this gravel is about the same as the 
·See page 33~ 
MO 
Thornburg. 
annually in 
miles east.. 
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About 800 cubic yards of this material are used 
repairing roads 1 mile north, 1 mile south and 2 
In the northeastern quarter of section 23 (20 N., 12 E.), on the 
J. Driver place, ie a b€d of gravel, which is known to underlie 12 
or 13 acres of the flood plain of White River. Tests have shown 
the depth to vary from 1 to 10 reet. 
On the land of W. Wright, which is just across the road from 
the Driver deposit, is a small pit, which shows a ~epth of .7 
feet, and from 2 to 4 feet of stripping. The quality of this gravel 
is about the average. The oxidation is low, because a consid-
erable per cent. is either below ground-water level or has been in 
recent geological times. About 1,500 cubic yards is used annu-
ally in repairing roads as far as 4 miles east and 2 miles south. 
The gravel, because of a fair amount of calcareous clay, packs well 
and makes a hard and smooth road. 
On the R. T. Mills farm, in the southeast quarter of section 
19 (20 N., 13 E.), is a location at the top of a hill which has a 
quaquaversal slope. The deposit, as known, underlies about 6,000 
square yards and is, in a couple of places where it has been 
tested by driving down a pipe, 10 yards deep. The quality of this 
gravel is extraordinarily good. At a depth of 10 feet, the weath-
ering is very slight, and the color is almost a gray. The size is 
5 per cent. clay, 5 per cent. nne medium sand, 15 per cent me-
dium sand, 30 per cent. coarse sand, 35 per cent.. roofing pebble, 
9 per cent.. gravel and 1 per cent. boulder. Rock percentages are 
84 limestone, 12 crystallines, 1 slate, 1 chert, and 2 shale. The 
clay is of a. very calcareous nature, and cements the material to-
gether when it is put onto the road. Annually, 1,000 cubic yard>! 
of this material are put on the roads to a distance of 1% miles 
north, 1h mile west, and 1 mile south. 
A bank depo·sit, in and .back from the bluffs of White River 
and on the land owned by E. E. Franklin in the northwesterll 
quarter of section 22 (20 N.,'13 E.), has an extent of 100 by 200 
yards. This extent was determined from the gravel pit and three 
test pits, which were each 10 feet deep. The stripping varies 
from 2 to 3 feet, and the depth of gravel from 7 to 8 feet. Fre-
quently the gravel grades into sand, so that it will not be certain 
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without more tests that the area between the test pits is underlain 
by gravel. 
The quality of this gravel is below the average of this county, 
because of its fineness and high amount of oxidation. The rock 
percentages are about average. One thousand cubic yards of this 
gravel, at a rate of 35 cents per cubic yard, are put on the roads 
annually for repair work. 
In the southeastern corner of section 14 (20 N., 13 E.), on 
the C. E. Magee place, the deposit is on a slope which extends 
down to the bluffs of White River. No pit has been opened here, 
but two tests have been made at points 150 yards apart; one of 
thes~ tests was a pit 8 feet deep and 4 feet in diameter, which 
showed 2 feet of stripping, 6 feet of gravel, and no bottom; the 
other test was a boring of 11 feet, which- ga.ve 2 feet of stripping, 
9 feet of gravel, and no bottom. The quality of the gravel is 
in size and rock composition about average. The color is brown, 
which is due to oxidation. As in most bank pits of this county, 
the oxidation has not affected greatly the material from a roofing 
pebble on up. 
On the J. H. Thornburg farm, in the southeastern quarter of' 
section 13 (20 N., 13 E.), the gravel bed is in the bluffs of a 
tributary of White River, and has a surface extent of 10 or 11 
acres. The dep.th is about 15 feet, and the stripping from 1% 
to 2% feet. These facts have been determined by a number of 
test pits 8 feet deep and 6 or 7 feet in diameter. As to its char-
acter as a road material, it is oxidized about the same as the 
Magee deposit. The average sizes for two samples are 15 per 
cent. clay, 34 per cent. p.ne medium sand, 9 per cent. medium 
sand, 17 per cent. coarse sand, 10 per cent. roofing pebble, 14 
per cent. gravel, and 1 per cent. boulder. The rock percentages 
are about the average. 
The location of the Herman Murphy place, which is in the 
southeastern corner of section 13 (20 N., 13 E.), is found in the 
bluff of White River, underlying, more or less, some 6 acres of 
surface which has been tested by test pits and post auger holes. 
The general depth is. unknown, but at the pit it is 15 feet, with 
2 to4 feet of stripping. As to whether this deposit is workable 
is a difficult question, because of the abrupt changes from gravel 
to sand. Fully half of the material in the pit is sand .. 
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As to quality, the oxidation is average for a bank deposit of 
the county. The· rock percentages are 89 limestone, '7 crystallines, 
2 shale, 1 slate and 1 chert. The average of three sample3 
shows the following sizes: 10 per cent. clay, 30 per cent. fine 
medium sand, 12 per cent. medium sand, 20 per cent. coarse 
sand, 20 per cent. roofing pebble, '7 per cent. gravel, and 1 per 
cent. boulder. The clay of this gravel is very calcareous and 
makes a good cement for packing, hardening, and holding the 
material in place in the road. This gravel is used in repair work 
for 2 miles west, 1 mile south, and 1 mile east. It is most t()O 
fine for building a road. 
The Pogue pit is just across the road from the Murphy, .and 
is also located in the bluff of White River. Although there are 
several acres underlain by gravel and sand, the fine medium sand 
is so predominant that the deposit is impracticable for a road 
material. 
The location on the farm of John H. Lee, in the southeastern 
part of section 27 (20 N., 13 E.), is found in the bluff, above 
ground-water level, and in the flood plains, below ground-water 
'level, of Eight Mile Creek. The bank deposit, although it under-
lies several acres, has to such a great extent graded into sand that 
it is impracticable except for very local repair work. The flood 
plain deposit also covers several acres, but. is only from 2 to 5 feet 
deep, and is beneath from 2 t() 5 feet of stripping. 
In the southeast quarter of section 18 (20 N., 14 E.), on the 
A. Slusher land, is a deposit in the bluff of White River which by 
test is known to underlie 3 acres. An exposure shows the fol-
lowing: . 
SecUon at A. SlWlher's Gravel Pit. 
Feet. Inche8. 
1. Stripping ............................................ 3 
2. Yellowish brown gravel, considerably oxidized ..... " ... 2 
3. Clay, sand, and coarse gravel about equally mixed. " .,. 2 
4. A light brown gravel, not much oxidized. " ., ..... " ... 6 
5. Sand ............................................... . 
The rock composition is about the average for the county. 
Because of the fact that the deposit is % sand, it can scarcely be 
termed workable. The gravel in general is too fine for anything 
more than very light repair work. 
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In the southeastern part of section 31 (20 N., 14 E.), on the 
M. A. Wright farm, is a bed of gravel located in the flood plai~ 
of Sugar Oreek beneath the ground-water level. About 5,000 
square yards are known, by pipe driving, to be underlain by 
gravel, with a depth of from 15 to' 21 feet. The stripping is 
from 2 to 4 feet. The quality, as to size, is 14 per cent. clay, 10 
per cent. fine-medium sand, 5 per cent. medium sand, 13 per 
cent. coarse sand, 25 per cent. roofing pebble, 30 per cent. gravel, 
and 3 per cent. boulder; as to rocks, 88 per cent. are limestone, 
2 per cent. shale, 8 per cent. crystallines, 1 per cent. slate, and 1 
per cent. chert. It is un oxidized, and has a gray color. The 
clay is rather calcareous, and serves as a cement. 
It is very probable that other workable deposits can be found 
at other points along Sugar Oreek. Tests have already indicated 
pockets a few hundred yards further down stream, but they are 
too small for setting a gravel excavator or they contain toO' much 
clay. It is possible that the endless chain process could be used 
where there is too much clay fO'r *dipping. 
The Oounty Farm deposits, in the southwestern corner of sec-
tion 33 (20 N., 14 E.), cover an area, as has been learned by 
tests, of 100 by 40 yards, and is 5 yards deep. Beyond these 
limits the gravel contains lenses of cby, which make it im-
practicable for dipping; but the endless chain process might work. 
The quality of this material, as is seen from the average of two 
samples, is 12 per cent. clay, 23 per cent. fine medium sand, 10 
per cent. medium sand, 22 per cent. coarse sand, 20 per cent. 
roofing pebble, 12 per cent. gravel and 1 per cent. boulder. The 
rock percentages are 85 limestone, 6 shale, 6 crystallines, 2 chert, 
and 1 slate. O~x:idation is practically nothing. The clay is some-
what calcareous and serves as a very fair cement. This material 
is used for 5 miles east, 2 miles north, 4 miles south, and 1J2 
mile west. Where it has been used in repairing it seems to pack 
quickly, and makes a smooth, hard and durable rO'ad. 
In the northwestern part of Winchester near the old fair 
ground, 10 or 11 acres are underlain by a deposit of gravel, sand, 
and clay, in the flood plain of Sugar Oreek. This area has been 
well tested, anft in almost all cases, too muc.h clay is found to pay 
for setting a machine for dipping. The endless chain process 
*See page 324. 
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might work here, since it allows considerable of the clay and dirt 
to be washed out. The gravel, which has been taken out, is made 
up of 15 per cent. clay, 10 per cent. fine medium sand, 10 per 
cent. medium sand, 20 per cent. coarse sand, 20 per cent. roofing 
pebble, 21 per cent. gravel, and 4 per cent. boulder. The percent-
ages of rocks are about the average. 
In the northwestern quarter of section 13 (20 N., 14 E.), on 
the S. Clevinger land, is a deposit in the flood plain and bed of 
White River, that is 250 yards long, 25 yards wide, and from 
6 to \) feet deep. The stripping is from 2112 to 4 feet. The rock 
percentages and sizes of the material are about the average for the 
county, and the amount of weathering is very small. In this 
vicinity, this is about the only availahle gravel. Eight hundred 
cubic yards, at 40 cents per cubic yard, are used annually in re-
pairing and building roads. It is hauled, ior road purposes, 4 
miles north, 3~6 miles east, 21/2 miles south and 2 miles west. 
East of White River, there is only one known workable de-
posit, and that is on the place 0'£ R. Dickson, in the southwestern 
corner oisection 1 (17 N., 15 E.). This gravel bed is in a low 
knoll of the ground moraine and underlies 12 or 13 acres. Under 
from 2 to 5 feet of stripping, a depth, of from 3 to 6 feet abo've 
ground-water level, is found. The quality, as is shown by rock 
percentages, is 84 limestone, 12 crystallines, 1 chert, 1 slate, and 
2 shale. The sizes, on an average, are 20 per cent. clay and 80 
per cent. roofing pebble. Oxidization is low in the gravel above 
the ground-water level and is nothing in that below. On account 
of the high percentage or clay, roads become dusty in the summer 
an:d somewhat muddy in the winter, but they are generally smooth, 
hard, and durable. 
Without a doubt a large quantity can be gotten from beneath 
the water. This gravel, because of its unweathered condition, 
will be found to be more' durable than that which is being put on 
the road at present. Although for setting a dipping machine to 
obtain the gravel beneath the water level no tests have been made, 
yet it is probable that the percentage of clay is too high, and that 
the endless chain would give better satisfaction. Before setting 
any machine, very careful testing will be necessary. This gravel 
is used for 2112 miles south, 1 mile east, 31;2 miles north, and 2 
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wiles west. One thousand four hundred cubic yards of the bank 
gravel are sold annually at 35 cents per cubic yard. 
Because of the high percentage of ungraveled and poorly grav-
eled roads, and the limited amount of bank gravel in this vicinity, 
it will be but a brief time until some other source for road ma-
terial will be necessary. In selecting this material, it will be 
very essential that the durability of various road metals be con-
sidered. Since limestone is more durable than gravel, the writer 
will refer the reader to the tests made at the Road Laboratory of 
the United States upon the limestone at *Ridgeville and in other 
neighboring counties. 
In the southeastern quarter of section 31 (20 N., 15 E.), on 
the L. Chinaworth place, several acres, in the flood plain of a 
small stream, are underlain by a bed of gravel, sand and clay. 
The depth is from 2 to 7 feet, and the stripping is from 2 to 4 
feet. Tests have been made for setting a dipping machine, but 
there is too much clay to contend with. 
On the farm of W. Schultz, in the southeastern corner of sec-
tion 19 (20 N., 15 E.), is a bed of gravel, sand, and clay beneath 
the gTound-water level, in the flood plain of a small creek. A 
rather general testing shows that several acres are underlain by 
this deposit. Where taken out, it had a depth of 11 feet beneath 
5 feet of stripping. The quality is inferior because of the high 
percentage of clay. Some of this could be avoided if the endless 
chain process would be used instead of the dipping machine. 
This gravel was sold for 40 cents a cubic yard and was used 2 
miles north, 2 miles east, 1 mile south and 1 mile west. 
The deposits on the R. Wilkerson place, in the northwestern 
quarter of section 11, are located in small surface raises which 
cover, all taken together, 5 or 6 acres, with a depth in one place, 
where a test was made, of 13 feet. The stripping is about 4 
feet. 
*See page 157. 
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Township 19 North and the Norrthern Pad of 18 Norrth, Rwnges 
13,11,,15, and Part of 12 East, and Pa,rts of TowrIr 
ships 16 atnd 17 North, Ra,nge 1 West. 
In this area o:f 198 square miles, the larger deposits are found 
in the flood plains o:f Green ls Fork, in the bluffs of Cabin Creek, 
and in the hummocky moraine, 1 mile west of Unionport. All 
of the larger streams, such as Little White River, West River, 
Martindale Creek, White River, and Greenville Creek, contain 
deposits of economic value in their bluffs, terraces and flood 
plains; but Oon and near the divides, such as is found near the 
western border in the civil tOownship of West River, the gravel has 
not been segregated by stream work and no deposits Oof economic 
importance are found. 
In the civil township Oof Green's Fork, the depOosit is found 
below grOound-water level and alOong a northeast and southwest belt, 
which extends frOom the sOouth-central part of section 15, 11;.4 miles 
south of Spartanburg, northeast through the northwest part o:f 
section 14, across section 11, through the northwest part of sectiOon 
12, and into the central part of section 1 (16 N., 1 W.). Through 
tests, by driving pipes, this belt has been :found to be about 150 
:feet wide and from 1 to 20 feet in depth. At several places in this 
belt the tests have shown the gravel to be in sufficient quantities tv 
pay for setting a dipping machine, which could not be set for less 
than 4 or 5 thousand cubic yards. This deposit is very available, 
having a stripping of from 2 to 7 feet, and being very accessible b 
the public highways. 
In a general way, the quality of the gravel is above the 
average of Randolph County. The amount of oxidation is very 
little, since it is largely beneath the ground-water level. The rock 
composition, at various parts of the deposit, is seen to be as fol-
lows: In the south-central part of section 15 there is 83 per cent. 
of limestone, 10 per cent. crystallines, 2 per cent. chert, 4 per cent. 
shale, and 1 per cent. slate. In the northeastern part of section 
12, on Clara Wood's place, in a bank pit, the writer found a 
material with an average rock composition. In the southeastern 
part o:f the northwestern quarter of section 1, on H. Alexander's 
farm, is a deposit beneath ground-water level, which has the fol-
lowing rock :percenta~es; $3 limestone, 11 crystallinesl 3 shale? 
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2 slate and 1 chert The size of the gravel in section 15 (16 N., 
1 W.) is 10 per cent. clay, 20 per cent. medium sand, 15 per cent. 
coarse sand, 45 per cent. roofing pebble, 9 per cent. gravel, and 1 
per cent boulder; on Clara Wood's farm, it is 10 per cent. clay, 30 
per cent. sand, 48 per cellt. roofing pebble, 11 per C(llit. gravel, and 
1 per cent. boulder; on H. Alexander's farm it is 13 per cent. clay, 
30 per cent. sand, 45 per cent. roofing pebble, 11 per cent. gravel 
and 1 per cent. boulder. The clay in all of thes deposits contain~ 
a small per cent. of lime, and is of a hard and tough nature, both 
of which tend to make it a good cementing material. 
The only other deposit known of in this township, which is of 
any practical value, is located in the southeast quarter of section 
18 (18 N., 15 E.). This, as far as is known, is a bank deposit, 
which has an extent of a couple of acres, a depth above ground-
water level 0'£ 12 feet, and from 2% to 5 feet of stripping. Since 
no bottom 'has been found other than water it is possible that some 
gravel could be obtained from beneath the water level. For this 
location I would recommend the *endless chain process, on ac-
count of the large amount of clay and dirt in the gravel. 
In quality, this material is only fair. The color is brown, 
which is due to oxidation. In the smaller material, as from a 
flaxseed to a wheat grain, the oxidation has permeated the larger 
portion, where in the coarser material it only forms a small film. 
The percentages of the various rocks are as foHows: 83 per cent. 
limestone, 10 per cent. crystallines, 2 per cent. chert, 1 per cent. 
slate, 4 per cent. shale. In size 15 per cent. is a somewhat cal-
careous clay, 15 per cent. fine medium sand, 15 per cent. medium 
sand, 20 per cent. coarse sand, 26 per cent. roofing pebble, 8 per 
cent. gravel, and 1 per cent. boulder. The oxidation, size and 
rock composition causes this gravel to pack well on the road, but 
not to wear as well as a. coarser and less oxidized gravel. On an 
average, 1,100 cubic yards are put on the roads annually. This 
gravel is used in repair work and building as far as 4 miles east, 
5 miles north, 2 miles west, and 1 mile south. 
In Washington Township the workable deposits are found in 
the bed, flood plains, terraces and bluffs of Green's Fork. In the 
bed and flood plain, the deposits beneath the ground-water level 
'See page 324. 
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have boon tested by ditching and pipe driving froIP W. D. Daly's 
farm, section 22 (18 N., 14 Eo), southwest across the farms of 
S. B. Clements, section 27, David Baxter's, northwestern quarter 
of section 34, Ezra Nye's, southeast quarter of section 33 (19 N., 
14 E.); J\f. Anderson's, northeast quarter of section 4 (18 N.) 
14 E.) ; and onto the adjacent farm to the southwest. In the 
terraces and bluffs of Green's Fork the bank deposits have been 
tested on the farms of .Amos Hodgin, southeast quarter of section 
9, and L. E. Moody, northwest quarter of section 16, and the 
farm immediately south and across the road from the Amos 
Hodgin farm, northeast quarter of section 16 (18 N., 14 E.). 
Another deposit, above the ground-water level, is found on the F. 
Ritter farm, in the southeast quarter of section 18 (19 N., 14 E.). 
The location on the Daly farm has been well tested by driving 
an iron pipe and by the dipping already done. The deposit that 
is still workable has an area of 3,000 square ya,.rds, with a width 
of 100 feet and a length of 300 feet or more, in the cente'r of the 
Green's Fork valley. At the center of this deposit, the stripping 
is 1 foot, but at the sides it becomes 6 feet. Across the road on 
the Clement farm a good location has been found for setting a 
dipping machine, between the house and the road. For several 
hundred yards south to southwest of the house the gravel is found 
within a few feet of the surface, and wherever tested has a width 
of about 100 feet where the stripping does not become too heavy 
for working. 
The gravel that has been dipped out on the Daly farm has an 
average rock composition. In size, 15 p€r cent. is clay, 25 per 
cent. fine medium sand} 9 per cent. medium sand, 26 per cent. 
coarse sand, 25 per cent. roofing pebble. The clay is somewhat 
calcareous and cements the material together when it is put on 
the road, thus making a hard and smooth bed. The color is a 
gray, which indicates the unweathered condition. 
On the Clement farm the gravel is of about the same quality as 
on the Daly.' 
On the David Baxter farm, although the writer did not have 
the opportunit~ of seeing the gravel as it came from the pit, he 
learned from investigation that the qualit~ was about the same as 
that of the Daly pit. 
ROAD MATERIALS OF RANDOLPH COUNTY. 349 
The location on the flood plain of Green's Fork, on the Ezra 
N ye and Anderson farms, which join each other, consists of a 
block 800 yards long, 150 yards wide, and from 4 to 7 yards deep, 
which is under from l- to 7 feet of stripping. The limits of this 
location are determined by the increase in stripping, which is 1 
foot at the center, 6 feet 60 yards from the center, and 8 feet 
100 yards from it. 
Average samples from the two farms have 86 per cent. lime-
stone, 10 per cent. crystallines, 2 per cent. chert, 1 per cent. slate, 
and 1 per cent. ehale. In size, 15 per cent. is clay, 18 per cent. 
fine medium sand, 13 per cent. medium sand, 25 per cent. coarse 
sand, 17 per cent. roofing pebble, 11 per cent. gravel, and 1 per 
cent. boulder. The clay is somewhat calcareous, and makes a 
good cementing substance. This gravel is used 4 miles east, 2 
miles west, and 1 mile south in building and repairing the ro.ads. 
On the Amos Hodgin and L. E. Moody farms, and the farms 
in the northeast part of section 16, stratified gravel is found in 
the bluffs and terraces of Green's Fork and its tributaries. On 
the Amos Hodgin farm there are probably 2 acres underlain by a 
workable deposit, which has a depth ranging from 6 to 15 feet, 
and is under from 1 to 6 feet of stripping. 
The rock is 86 per cent. limestone, 9 per cent. crystallines, 2 
per cent. chert, 1 per cent. slate and 2 per cent .. shale. The aver-
age of 6 samples show the following sizes: 4 per cent. clay, 21 
per cent. fine medium sand, 23 per cent. medium sand, 17 per 
cent. coarse sand, 13 per cent. roofing pebble, 20 per cent. gravel 
and 2 per cent. boulder. A small p€r cent. of clay, low in lime, 
makes this a poor cementing gravel. It packs slowly and grinds 
to powder more readily than an average material. It is also 
oxidized and has a brown color. 
Mr. Hodgin's gravel has been used in building 30 miles of road 
in this vicinity. It is hauled 6 miles east, 5 miles north, 2 miles 
west, and 1 mile south. The street leading to the depot in Lynn 
was built 9 years ago with the gravel and has had very little re-
pair since. This street today is solid, smooth, and giving good 
satisfaction. 
On the Moody farm, the gravel is known to underlie 4 or 5 
acres, with from 1 to 6 feet of stripping. The depth in this bank 
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deposit is undetel'1llined and tests, in the flood plains, have indi-
cated that there is not a sufficient depth to warrant the setting of 
a machine for dipping. The rock composition is about the aver-
age. This gravel in quality is about the same as the Hodgin. It 
is used in building and repairing roads 4Y2 miles east, 2 miles 
west, and 1 mile north. 
Feet. Ine1leB. 
1. Stripping ......................................... 1 to 3 
2. A brown gravel of medium size, considerably oxi-
dized ......................................... 16 
The deposit on the F. Ritter farm is of very poor quality, and 
is only used locally. Although it underlies several acres and has 
a depth of 10 feet. The size of material is 50 per cent. clay, 10 
per cent. fine medium sand, 8 per cent. medium sand, 13 per 
cent. coarse sand, 8 per cent. roofing pehble, 10 per cent. gravel, 
and·l per cent. boulder. This high percentage of clay causes the 
roads on which it is used to be muddy in wet weather and dusty 
in dry. 
In the flood plain of a branch of White River, on the property 
belonging to Restore Thorn burg, 2 1-3 miles northwest of Bar-
tonia, is an area of 2,000 square yards underlain with from 3 to 
25 feet of gravel. Although tests have not yet. given a location for 
dipping, on account of a high. percentage of clay, yet it is very 
likely that the material could be obtained by the *endless chain 
method. The gravel, which has been taken out of this deposit, 
has been of a splendid quality. It was of a medium size, uno",-
idized, and contained a good cementing clay. 
In West River Township, the workable deposits are. found in 
the flood plains and bluffs of West River, Martindale and Oabin 
Oreeks, and the moraine deposit 1 mile due west of Unionport. 
On Martindale Oreek, these deposits are located on the Bodkin 
farm, northeast quarter of section 3, and the Brown, southwestern 
quarter of section 3 (18 N., 13 E.). The deposit on the Bodkin, 
from the digging of a county ditch, is known to be 300 yards 
long. The width, where tested, is from 20 to 40 yards, depth 
from 6 to 10 feet, and the stripping is 3 feet. Two-thirds of the 
gravel lies beneath the ground-water level and is consequently in 
a very fresh condition. 
*See page 324. 
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In size, 15 per cent. is clay, 14 per cent. fine-medium sand, 10 
per cent. medium sand, 20 per cent. coarse sand, 20 per cent. 
roofing pebble, 20 per cent. gravel, and 1 per cent. boulder. The 
clay is very calcareous, which causes the gravel to be quickly ce-
mented together. It is claimed that this gravel will not spread 
out, as most gravel, when dumped on the road, but stops right 
where it is placed. The rock composition is 84 per cent. lime-
stone, 11 per cent. crysta1lines, 1 per cent. chert, 1 per cent. slate, 
and 3. per cent. shale. This gravel is used north 5 miles, east 2 
miles, west 2 miles, and south 2 miles. Because of its un oxidized 
condition and calcareous clay, it makes a very hard, smooth and 
durable road, and ranks as one of the best gravels of Randolph 
County. Because of the clay layers and lenses, and the limit of 
depth, the *endless chain process would probjibly be the most sat-
isfactory for getting this material out. 
On the Brown farm a similar quality of gravel to that on the 
Bodkin, is found, but the amount has not been determined. In 
a few places the depth is known to be more than 10 feet beneath 
the ground-water level. 
On the Bodkin and Brown farms these fluvial deposits, as is 
seen from the stratified condition of the portion which is above 
the ground-water level, are pockets under the stream bed and flood 
plains. Undoubtedly a further investigation will show more de-
posits of a similar nature at other points along this same stream. 
Other fluvial deposits, both above and below ground-water level, 
are found on the property of the Ritz heirs, southwest quarter of 
section 8, and that of Mr. Wright, southeast quarter of section 7 
(18 N., 13 E.). On the Ritz farm several pits have been opened, 
but abandoned because of heavy stripping and inavailable 
amounts. The gravel beneath the ground-water level has never 
been carefully tested, but judging by the frequency of clay layers 
in the bank pits, it is likely that there would be too much of this 
material to contend with in dipping. The deposits, as known, 
occur in pockets, which contain from 500 to 3,000 cubic yards of 
available gravel. 
Across West River, from the Ritz farm, is the Wright farm, 
from which gravel has been obtained for road purposes during a 
'See page 324. 
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number of years. This deposit occurs as a hank. At present, 
because of inavailable amounts, the known deposit can not be 
termed workable, but by taking it together with the known de-
posits of the Ritz farm, a workable amount might be obtained. 
All of the gravel beds that are of any economic importance 
along Oabin Oreek are above the level of ground-water. They are 
found on the farms of O. Oougil1, in the north-central part of 
section 38; William Olark, in the northwestern quarter of section 
16, and Harry Pegg, in the north-central part of section 8 (19 
N., 13 E.). 
On the Cougill place, the deposit is in a hill which stands very 
conspicuously above the adjacent region. Thirty thousand square 
yards of its surface are underlain by this deposit, which is beneath 
from 2 to 7 feet of soil, and has a depth of from 5 to 35 feet. As 
a road material this is probably about an average for a bank de-
posit in this county. The following sizes were taken from the 
average of 5 samples: 8 per cent. clay, 13 per cent. fine medium 
sand, 30 per cent. medium sand, 19 per cent. coarse sand, 15 per 
cent. roofing pebble, 13 per cent. gravel, and 2 per cent. boulder. 
The rock percent:lges are about average. The brown color is due 
to oxidization, which has not noticeably affected the coarser ma-
terial, but the finer is pretty well weathered through. 
Three years ago and 3 miles east this material was used in 
building 3% miles of road, which since has received $130.00 
worth of repairs annually. It was also used 15 years ago in 
building 7 miles of road which runs east and west past the north-
ern boundary of this deposit. This road, with some annual re-
pairs, is still in a good condition. The part of the wad which 
lies east of the portion /D'aveled from this pit, and which was 
graveled at the same time from the Ritter pit, in the southeastern 
corner of section 18 (19 N., 14 E.), is very little better than a 
dirt road. 
The Clark deposit underlies in the bluffs and flood plains an 
area of 75 by 250 yards. The depth in the bluff above ground-
water level is from 15 to 20 feet, but in the flood plain has not 
been determined. The stripping is from 1 to 4 feet. As a road 
metal it is of an average character. The amounts ·O'f the various 
sizes are 8 per cent. clay, 15 per cent. fine medium sand, 10 per 
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cent. medium sand, 30 per cent. coarse sand, 20 per cent. roofing 
pebble, 15 per cent. gravel, and 2 per cent. boulder. The clay 
is somewhat calcareous and makes a -very fair packing substance. 
Percentages of rock are 87 limestone, 9 crystallines, 1 chert, 1 
slate, and 2 shale. The color in general is of a brown, but those 
portions which are only a few feet above the ground-water level 
are gray. This indicates that at a recent time, geologically speak-
ing, the ground-water level in this vicinity was higher than it is at 
present, otherwise the oxygen of the air would have combined with 
the various elements of the rocks and have formed oxides, which 
would give a more or less brownish color because of the changing 
of the iron to an iron oxide. . 
This deposit is being worked very little at present on account 
of its inaccessibility to the roads. However, by cutting away a 
part of a heath, and removing the slump from the stream bluffs, 
a pit' could be opened where 30 wagons might be loaded at once. 
These loads would have to be hauled 1-6 of a mile over a level 
surface to reach a gravel road. About 20 miles of road in this 
vicinity are said to have been built of this gravel from 10 to 30 
years ago, and in all of these cases good satisfaction has been 
given. 
The Pegg deposit occurs beneath the valley slope of a tributary 
to Oabin Oreek, above the ground-water level. The available por-
tion, as far as known, is probably 100 yards long, this length be-
. ing parallel with the stream course, 25 yards wide and 3 yards 
deep. The stripping is from 2 to 4 feet. As a road material it 
is durable and qUIck to pack In size 10 per cent. is clay, 15 per 
cent. fine medium sand, 15 per cent. medium sand, 25 per cent. 
coarse sand, 10 per cent. roofing pebble, 23 per cent. gravel and 
2 per cent. boulder. The rock composition is similar to that of 
the Olark deposit. The color is a light brown and yellow at the 
bottom and brown at the top. 
Below the ground-water level and in the flood plain of Sparrow 
Oreek, on the farm of J. W. Willis, in. the northeast corner of 
section 3 (19 N., 13 E.), is an area of 30 by 100 yards underlain 
by a bed of gravel. These limits were determined by a dug well 
at the houge and the exposure at the pit. The depth is 21 feet. 
The stripping at the pit, which is beside the stream, is 2 feet, but 
at the well, which is 100 yards from the stream, it is 10 feet. 
23-Geology • 
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This gravel is finer than the average, but its unoxidized condi-
tion and its good packing quality makes it a durable material. In 
size, 10 per cent. is clay, 15 per cent. fine medium sand, 24 per 
cent. medium sand, 32 per cent. coarse sand and 19 per cent. roof-
ing pebble. The rock percentages are about average. Roads are 
repaired with this gravel for 1 mile south, 2 miles east, 1 mile. 
north and 2 miles west. Because of the fineness this material 
should be used only for repair work. 
In the northeast quarter of section 7 (19 N., 13 E.), on the 
property of John Merryweather, is a gravel bed which differs from 
the deposits heretofore described, in being of glacial origin rather 
than stream. It is apparently a part of the terminal moraine of 
the late *Wisconsin ice sheet, the topography being of a hum-
mocky type. The extent of the deposit has been roughly deter-
mined by two pits, which are 300 yards apart, and a dug wen 
about midway between these, which showed gravel from a few feet 
of the surface on down to its bottom. Judging from the expo&-
ures in the pits, the width of the bed is at least 75 yards. The 
depth varies from 5 to 25 feet, and the stripping at the pits is 
from 3 to 4 :£eet. 
The heterogeneous nature 0:£ the material permits no uniformity 
0:£ size. Clay, fine sand, coarse sand and boulders are all mixed 
together. Frequently ,the gravel runs out abruptly 'into a hard 
clay or a fine sand. Stratification is entirely absent. The rock 
percentages are 83 limestone, 12 crystalline, 1 chert, 1 slate and 3 
shale. The color is 0:£ a light brown at the bottom and brown 
to yellow at the top. The oxidation at and near the top is very 
pronounced, but is much less at the bottom. Fifteen hundred 
wagon loads of this material are used annually in building and 
repairing the roads for 2 miles south, 1 mile east, 1 mile north 
and 2"12 miles west. The high percentage of clay makes it pack 
very well, but also makes the roads rather muddy in the winter 
and dusty in the summer. 
On the slopes 0:£ the valley sides 0:£ a tributary to We~t River, 
in the southwestern quarter 0:£ section 13 (18 N., 12 E.) I on 
Robert Lumpkin's land, are some gravel beds which underlie 20,-
000 square yards, with a thickness ranging between 5 and 12 :£eet. 
The :£ollowing ~hows the character 0:£ these beds: 
·See page 320. 
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Section from Gravel Pit on Robert Lumpkin'8 Farm. 
Feet. Inche8. 
1. Surface.............................................. 3 
2. Dark brown gravel of average size. .. .. .. .. .. .. .. .. ... 1 
3. Brown gravel above the average size ............. '" .. 4 
4. Light brown gravel of an average size ........... '" ... 2 6 
The average sizes for Nos. 2 and 4 are 10 per cent. clay, 15 pel' 
cent. fine medium sand, 10 per cent. medium sand, 20 per cent. 
coarse -sand, 20 per cent. roofing pebble, 23 per cent. gravel and 
2 per cent. boulder. In other parts of the bed the sootions show 
as much as 3 feet of fine sand. The gravel has been used in mak-
ing 14 miles of road, and is now used in repair work for a couple 
of miles in all directions. Several miles of the road running 
north and south past the pit are said to have been built 20 years 
ago, and since that time the material for repair work has C()iIIle 
from this same bed. This road today is smooth and hard. Only 
in places where the grading and the ditching at the sides have 
been neglected is the road rough. 
On the land of Lewis .r ohnson, in the central western portion 
of section 3 (19 N., 12 K), is the remnant of a glacial kame, 
which is beneath the ground-water' level, covers an area of 4,000 
square yards and has a depth of at least 25 feet. The gravel is 
gray in color and is unoxidized. The rock composition is about 
average. In size 12 per cent. is clay, 12 per cent. fine medium 
sand, 10 per cent. medium sand, 20 per cent. coarse sand, 20 per 
cent. roofing pebble, 24 per cent. gravel and 2 per cent. boulder. 
Thirty years ago the road which borders Mr. Johnson's farm on 
the west, and runs north and south, was built for several miles 
with the gravel,' which was from above the ground-water level, and 
consequently more oxidized than the present. Since that time 
the road has been rep~ir~Al with material from this pit. 'Today 
it is smooth, well packed and among the better improved roads of 
the county. 
In the flood plain and on the valley sides of the Little White 
River, in the northwest quarter of section 27 (19 N., 12 E.), are 
gravel deposits on the M. C. McGurrill place, occurring inter-
stratified with layers of hardpan. Although several acres are un-
derlain, the size is very good and the gravel is near the road; yet 
the amount of clay is so great and so mingled with it that it will be 
useless to attempt dipping in the flood plain. The material above 
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the ground-water level, because of a scarcity in this vicinity, can 
be used profitably for a couple of miles west, north or east. 
Above the ground-water level in the northwestern corner of sec-
tion 4 (19 N., 12 E.), on the Fletcher farm, is a gravel bed which 
is said to underlie several acres. The tests showing this extent 
have been very general, such as .post holes and dug wells. The 
depth is from 5 to 25 feet. A section at a pit in this bed is DS 
follows: 
Section at the Fletcher Pit. 
Feet. IncM8. 
1. Stripping ............................................ 3 
2. A brown gravel, somewhat below the medium in size. .. 6 
3. A brown, and very fine gravel. ... ... ....... ... ... .. ... 7 
The sizes of Nos. 2 and 3 are 12 per cent. clay, 20 per cent. fine 
medium sand, 32 per cent. medium sand, 20 per cent. coarse sand, 
11 per cent, roofing pebble and 5 per cent. gravel. This is a very 
fine gravel, and because of this it has become considerably weath-
ered. Its rock composition is about average. 
LIMESTONE. 
The available limestone in Randolph Oounty that is suitable for 
road macadam is found at various points along the Mississinewa 
River from near Deerfield west to the Henry Oounty border, along 
the White River from Macksville west, and at several places in 
the civil townships of Green and Monroe. 
On the P., O. & St. L. Railway 1h mile east of Ridgeville, in 
the southwestern quarter of section 7 (21 N., 14 E.), is located 
the macadam plant of the Armfield and Oartwright Company. At 
their quarry, which is 100 feet north of the plant, the following 
section is exposed: 
Section at the Armfield and Cartwright Quarry, Half Mile East of 
Ridgeville. 
Feet. 
1. Gray thin bedded, and fossiliferous limestone. .. .. .. .. .. .. .. ... 7 
2. Gray, dolomitic, thick bedded limestone ........................ 15 
The limestone No. 1 is very inferior to No. 2 for road building, 
being softer and more brittle. Its nearness to· the surface, its beds 
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being from 1,4. to 4 inches thick and fragmental, and its position 
above the ground-water level has permitted this rock to become 
considerably weathered. With No.2, where the beds are from 4 . 
to 18 inches thick and largely beneath the level of ground water, 
oxidation has no more than formed a very thin film on the sur-
faces, along bedding plains and joints. Another very good fea-
ture of this portion of the quarry is the almost total absence of 
clay and other impurities. 
Durhig the summer and fall months this crushing plant turns 
out about 25 carloads of crushed srone daily, and from June 10th 
until December 24th about 100 men are employed to operate it. 
The results of the tests of the U. S. Road Testing Laboratory 
on a sample of this rock are given herewith as follows: 
Result8 of Physical Tests of Niagara Limestone from the Armfield and 
Cartwright Quarry.-
Specific gruity...... . . . . . . . . . .. 2.65 
Weight per cu. ft .......... (lbs.) 165.3 
Water absorbed per cu. ft..(lbs.) .77 
Per cent. of wear. • . . . . . . • • . . . . 7.2 
French coetlicient of wear. 5.6 
Hardness ................. -7 
Toughness. . . . • . . . . . • . . . . . 6 
Cementing value-Dry ... : 11 
Wet.... 19 
"Below the average in resistance to wear for limestone, also in cement-
ing value. Only fair results should be expected from this rock."t-Page. 
A chemical analysis by the chemist at the Road Testing Labora-
tory shows the composition of the limestone to be as follows: 
Chemical Analysis of Niagara Limestone from the Armfield and Cartwright 
Quarry. 
Per cent. 
Alumina (Al.O.) ................................................. .21 
Lime (CaO) ..................................................... 31.25 
M'agnesia (MgO) •................................................ 20.10 
Phosphoric acid (P.O.) .......................................... Trace 
Insoluble in hydrochloric acid. .. .. .. .. .. .. .. .. .. ... .. .. . . .. .. .. ... 1.05 
Loss on ignition ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 47.03 
Total ....................................................... 99.64 
*For standard of compariSon see p. 79. 
tIt Is claimed by Messrs. Armfield and Cartwright that the layer of stone from 
which the samples for testing were taken Is much softer and less durable tor 
macadam purposes than that found In the deeper layers new being worked. 
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The available quantity of this rock underlies an area of 40 
acres, and has a known depth ranging between 20 and 40 feet. 
Below these depths no tests have been made, but the probability 
is that the stone continues considerably deeper. 
The E. T. Botkin plant is just across the river from Macksville. 
It is small and is only operated during a few months of the year. 
The physical character of the rock in his quarry is much like that 
1.6 mile east of Ridgeville. Nine miles of the road which runs 
east and west through Macksville have been built with this ma-
terial. This road is smooth, hard and much more durable than 
the gravel. This durability is particularly noticed when the road 
is used for heavy haulillg in the wet season. 
In the civil townships of Monroe and Green the stone is said 
to appear at the surface at a number of places in the stream chan-
nels. On the F. W. Green farm, in the southwestern quarter of 
section 2'7 (21 N., 12 E.), the limestone outcrops in the bed of a 
small stream, and, aR has been indicated by water wells and gas 
wells, is within from '7 to 15 feet of the surface' for a radius of % 
mile, The quality of the stone is similar to that at Ridgeville and 
Macksville. 
Since this location is about 5 miles from a railroad, and is in a 
locality where the only available gravel is very limited in amount, 
of a poor quality, and about 4 miles distant, a small portable stone 
crusher would be a very good investment. With this from 40 to 
50 cubic yards of stone could be crushed daily at an approcximate 
cost per cubic yard of from 50 to '70 cents, depending upon the 
amount of stripping. This material, because of its availability 
and durability, which will far ecxcel that of the gravel that is being 
put on the roads, wi11 be the cheaper and most satisfactory road 
metal for this vicinity. 
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WAYNE COUNTY. 
Area in square miles ... , .............. , ............ '" ........ . 
Population in 1900 ............................................ . 
Miles of public roads .......................................... . 
359 
409 
38,970 
828 
Miles of improved roads*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 702 
Percentage of roads improved ................ , .. '" .... ,. ... ... . 84.7 
Miles improved with graveL................................... 702 
Miles improved with crushed stone. '" ......... '" .... ... ... ... . None 
Average original cost of gravel roads per mile*. .. .. .. . . . . . . . . ... $1,237 
Total original cost of improv'ed roads ............................ $868,500 
Annual cost of repairs per mile on gravel roads 5 years old. . . . . . . $75 
Satisfaction of farmers with investment in improved roads-
Reasonably well satisfied 
Authorities-
R. A. Howard ..................................... County Surveyor 
H. J. Hanes ........................................ County Auditor 
·Includes 550 miles of township roads, at an estimated cost of $750 per mile. 
and 152 miles of county roads, most of which were formerly toll roads, at an es-
timated cost of $3,000 per mile. 
"In answer to your twelfth question, the first improved road in the county was 
the 'National Road,' built in the years 1835-37; but that was not completed, except In 
a few short patches. Then the roads were kept up by the two or four-day labor and 
land tax and donations along the line. The roads were improved to some extent 
by grading' until about the year 1849, when a little gravel was used on a few roads. 
"In 1852 the Legislature passed a turnpike road law. Under that law a num-
ber of turnpike companies were organized and constructed quite a number of miles 
of gravel toads. A few roads were constructed under later turnpike laws. But 
quite a number of roads have been improved by two or four-day labor and road 
tax and donations along the line. Some of the toll pikes were abandoned and have 
been kept up by the townships. The others have been purchased by the county 
and been turned into free pl1,es." R. A. H. 
Near the central part of the eastern boundary of the State, with 
Richmond as its county seat, is Wayne Oounty. It lies south of 
Randolph, east of Henry and Fayette, north of Fayette and Union, 
and west of the State of Ohio. The length from east to west is 
from 20 to 22 miles, and the width from north to south ranges be-
tween 1'7 and 18 miles. 
The rocks of two Geological Periods are represented in the coun-
ty, viz., the Niagara limestone (Silurian Period), which underlies 
the Wisconsin drift along the northern and eastern edges; and the 
Hudson River limestones and shales (Ordovician), which form 
the bed rock over the gref'.ter portion. With the exception of the 
southeastern part, the ent.ire county is covered with from 100 to 
150 feet of glacial drift. The following section may be taken as 
an average for the upper portion of the drift in this region: 
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Section through Drift in Wayne County. 
Feet. 
1. Soil .......... '................................................ 2 
2. Yellow clay .................................................. 15' 
3. Sand and graveL ..................... , ............... , ....... 10 
4. Blue clay and gravel. ......................................... 18 
5. Hard pan ...................... : ............................. , 2 
6. Sand and graveL ....... ; ............................. ········ 20 
7. Blue clay and gravel. ......................................... 15 
WAYNE COUNTY. 
Fig. 29. Map of Wayne County, showing distribution of road materials. 
The topography is characterized by the broad stream valleys, 
such as those of Nettle Oreek, West Branch, Martindale Oreek, 
Green's Fork and Noland's Oreek. Although the present stream 
channels are only a few feet deep, the valley floors are from 100 
to 150 feet below the summits of the ridges between them. Ac-
cording to Frank Leverett, a member of the United States Goo-
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logical Survey, these larger "valleys are cut in a sheet of old drift, 
over which a thin sheet of later drift has been spread, a sheet 
whose southern boundary is found in counties immediately south." 
The gravel plains, which are so well developed along West Branch, 
Martindale Creek, Whitewater River, and to a less extent along 
Green's Fork and Noland's Creek, are among the largest deposits, 
from an economic point of view, in the State, particularly the great 
bed of gravel which extends from Germantown on south past Mil-
ton and down Whitewater River to Beeson's Station. These large 
deposits are probal)ly the valley trains from the terminal moraine 
of southern Randolph Oonnty, in which these streams have their 
sources. 
Wayne ranks among the first counties of"Indiana in amount of 
gravel, as well as in quality. The average sizes are 8 per cent. 
clay, 15 per cent. fine medium sand, 12 per cent. medium sand, 
20 per cent ... coarse sand, 25 per cent. roofing pebble, 19 per cent. 
gravel and 1 per cent. boulder. Because of this large size the 
gravel is less *unweathered than where it is finer. The average 
• rock percentages are 81,) limestone, 7 crystallines, 1.5 chert, 1.5 
shale and 1 slate, with a small amount of sandstone and argillite. 
The county is especially well provided with transportation fa-
cilities. One division of the Pennsylvania Ry. and the R., D. & 
1. Traction Ry. crosses along the northern boundary of the south-
ern third of the county; another division of the Pennsylvania Ry. 
crosses in a southwesterly direction, passing through Richmond, 
Washington and Hagerstown. The G. R. & I. runs north and 
south across the southern two-thirds of the eastern third, and the 
L. E. & W. crosses the 80nthwestern quarter. 
GRAVEl,. 
Township 18 North, Ranges 13, 14 amd Parts of 12 amd 15 East; 
and the Northern Three Miles of Township 15 
North, Range 1 West. 
This area is found along the northern boundary of the county, 
and is 21 miles long from east to west and 3 miles wide from north 
to south. It cont-tins the northern and larger portions of the civil 
townships Franklin, New Garden, Green, Perry and Dalton. 
·See page 319. 
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The deposits of this area are confined largely to the valley sides, 
teJ."l'aces and flood plains of Noland's Creek, Green's Fork, Martin-
dale Creek, West River and Nettle Creek. 
There are no gravel pits that are being operated in this portion 
of Franklin Township, but there is a location for dipping, on the 
farms of I. R. 'White and Mollie Hunt, in the southeastern quar-
ter of section 14 (15 N., 1 W.), and three other possible locations, 
one being on the Anderson place immediately southwest of Bethel, 
in the northeastern part of section 11 (15 N., 1 W.), another on 
the land of A. L. Wyley, in the flood plain of a small stream valley 
in the west-central part of section 1 (15 N., 1 W.), and the third 
in the southeastern quarter of section 11 (15 N., 1 W.), on the 
property of David Harland. A bank location is found in the R. 
L. and N. S. Overman property, in the northwestern quarter of 
section 9 (15 N., 1 W.). 
The tests on the White and Hunt farms were made by taking off 
the stripping with a post hole auger and driving an iron bar into 
the gravel These tests showed a depth of gravel on either side 
of a small creek of 17 feet: a stripping of 3 feet and an eextent of • 
150 by 70 feet. Probably the eextent is considerably more, but no 
further tests have been made. On the Anderson place tests indi-
cate that a fine medium to a coarse sand underlies an area 200 
yards long and 50 feet wide, with a depth of 17 feet and a strip-
ping of from 3 to 7 feet. This gravel is too fine for road building 
or repairing, but since material is so scarce in this locality it might 
be used for finishing over a crushed limestone road. Even for 
this use the screenings from the limestone would be much better, 
because of their cementing qualities. Mr. A. L. Wyley found; by 
digging, a bed of good gravel beneath 2 feet of stripping, and on 
the north side of a small creek. No tests have been made to de-
termine the eextent. On David Harland's plaee tests made by 
means of an iron rod and a post hole auger indicated a bed of 
gravel eextending along a small creek and underlying an area of 
about an acre. The depth ranges from 3 to 8 feet, and the strip-
ping is from 4 to 6 feet. For such a small depth and so great a 
stripping it would not pay to set any kind of a machine for lifting 
the material out. 
The bank deposit on the Overman place is located in a hill, and 
is under from 4 to 9 feet of stripping. Its depth is from 4 to 25 
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feet, and the extent., as is indicated by the corn dying In dry 
weather,_ about 3 acres. Considerable clay is mingled with the 
gravel, which is rather fine and considerably oxidized. Because 
of the inavailability, fineness and oxidation this deposit is not 
workable, and should be used only for very light repair work. 
About 200 loads of gravel are gotten annually from Whitewater 
River in section 13 (15 N., 1 W.). This gravel is not much oxi-
dized, but contains scarcely any clay, and consequently is very slow 
in packing. 
Although the gravel for building and repairing the roads in this 
part of Franklin Township is obtained from Randolph County, 
west of Whitewater, and from New Garden Township, the roads 
are, with the exception of 3% miles, improved. 
The gravel deposits in this northern portion of New Garden 
Township are along Noland's Creek and its tributaries. The only 
known workable deposit is located in the northeastern quarter of 
section 17 (15 N., 1 W.), on the property of L. Purvance, and 
along the side of a tributary valley to Noland's Creek. It is 
known to underlie 11/2 acres. This is seen from the 600 square 
yards exposed in the pit walls, post auger holes and the gravel 
turned up in plowing. The depth is 7 feet and stripping 2 feet. 
The weathering is considerable at the top, but little at the bot-
tom. The sizes of material are 10 per cent. clay, 20 per cent. fine 
medium sand, 10 per cent. medium sand, 10 per cent. coarse sand, 
45 per cent. roofing pebble and 5 per cent. gravel. Clay and sand 
layers are rather frequent. The rock percentages are 88 lime-
stone, 8 crystallines, 1 chert, 2 shale and 1 slate. The color is 
brown at the top and gray at the bottom. 
Annually 1,300 cubic yards of this material, at a cost of 15 
cents per cubic yard at the pit, are used on the roads 2V2 miles 
east, 2 miles north, 2 miles south and 1 mile west. These roads, 
built and repaired by this gravel, are generally hard and smooth, 
but in places are sandy or clayey. Their durability is about the 
average for the county. • 
In the bluffs of Noland's Creek, on the farms of A. R. Boren, 
northern part of section 19 (18 N., 15 W.), C. Alexander, south-
ern part of section 19 (18 N., 15 E.), and Joseph Brown, central 
part of section 8 (15 N., 1 W.), are some small, unworkable beds 
of stratified gravel. The Boren deposit is two-thirds clay and fine 
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sand, is' known to underlie a surface of 100 by 15 yards, has a 
depth of 7 feet and has 1~4 feet of stripping. The fineness, oxi-
dation and amount of clay makes it only suitable for very light 
repair work. On the Alexander place the deposit underlies 1,500 
square yards, is from 4 to 8 feet deep, has a stripping of 3 feet, 
and is from brown to a light brown in color. Its percentages of 
size are 12 clay, 20 fine medium sand, 20 medium sand, 10 coarse 
sand, 20 roofing pebble, 17 gravel and 1 boulder. The rock com-
position is 89 per cent. limestone, 7 per cent. crystallines, 1 per 
cent. chert, 1 per cent. slate and 1 per cent. shale. The wearing 
quality is about an average for the county, but the limited amount 
and inaccessibility make the deposit impracticable except for very 
local use. The Brown deposit has an extent of 100 by 10 yards, 
is 9 feet deep, is under from 3 to 6 feet of stripping and is from 
brown to light brown in color. The oxidation is considerable at 
the top, but little at the bottom. Because of inavailability and 
limited amount it should only be used locally. 
Upon doing some careful testing other gravel beds will be found 
along this creek, some of which might be workable. The gravel 
in this locality is an average quality for the county, and is very 
much needed on the roads, since about half of the roads are dirt, 
and most of those graveled are in need of repair. 
This northern portion of Green Township has its deposits in the 
terraces and flood plains of Green's Fork and :M:organ's Oreek. 
About 30 per cent. of the gravel that is put on the roads is taken 
from the beds of the creeks. This gravel is not much oxidized, 
and is therefore equal in durability to the bank gravel; but on ac-
count of little clay the roadbeds are not so well packed, and the 
material is continually working off at the sides. 
In the northeastern quarter of secHon 32 (18 N., 14 E.), on the 
Frank Williams property, and in the first terrace above the flood 
plain of Green's Fork, is a stratified bed of gravel underlying 
about 13,000 square yards. The thickness of the bed is exposed 
at the pit from 8 to 12 f~t, and no bottom to the gravel has been 
found. The st.ripping is 21;2 feet. In size the material is 9 per 
cent. clay, 12 per cent. fine medium sand, 10 per cent. medium 
sand, 20 per cent. coarse sand, 35 per cent. roofing pebble, 13 per 
cent. gravel and 1 per cent.. boulder. The percentages of rocks are 
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89 limestone, 7 crystallines, 1 chert, 2 shale and 1 slate. The 
amount of QxidatiQn is abOut the medium fQr a bank pit Qf the 
county. 
This gravel is used in building and repairing roads :for 2% 
miles north and 1/2 mile south. 
On the land of Manly Stegall, in the central part of section 30 
(18 N., 14 E.), and the floQd plain of a tributary to Green's 
Fork, is a gravel bed which, by a few scattered tests, seems to. un-
derlie 10,000 square yards. It rests upon a clay bottQm, with an 
average depth of 10 feet and 2112 feet Qf stripping. In physical 
character it is a little abQve the average fQr the county, since the 
oxidation is slight, giving the gravel a light brown color. About 
300 cubic yards of this material are hauled on to the roads fQr 
annual repairing 1 mile north, 2-7'2 miles west and 14 mile east. 
Beneath from 3 to. 5 feet of stripping, and underlying an area 
Qf 20,000 square yards, is a deposit in the flood plain of MQrgan 
Creek, Qn the David Baley farm, in sectiQn' 23 (18 N., 13 K). 
FQur feet of this bed are above ground-water level and frQm 5 to. 
19 feet are below, as has been learned by digging a well and shov-
eling in the bottom of the pit. No bQttom has been found to. the 
gravel In size 3 per cent. is clay, 10 fine medium sand, 15 
medium sand, 20 CQarse sand, 30 rOQfing pebble and 22 gravel. 
Oxidation is practically nQthing, and the colo'1" is gray. 
AlthQugh no tests have been made at this location for setting a 
dipping machine, the extent, unoxidized condition, and, above all, 
the fact that there are no known workable deposits nearer than 2% 
miles, should make it a very desirable one. In the bottom Qf the 
old bank pit tests by pipe driving could be carried on without hav-
ing to remove much stripping. 
In sections 35 (18 N., 13 E.) and 36 (18 N., 13 K), in the 
flood plain and adj acent area to Morgan Creek, a deposit, covered 
with from 3 to 4 feet of stripping and with an unknown depth, is 
on the farms Qf John Study and William Duke. The extent of 
this gravel is not determined, since its location is only known 
through post hQle digging, ditching and an old bank pit. The ma-
terial is about the average in size. Careful testing will be neces-
sary before any machine for lifting the material is set. 
With exception of 3 miles Qn the western portion of the county 
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line and 2Y2 miles on the New Garden line, all but Y2 mile of the 
roads in this part of Green Township have been improved. 
Only one gravel bed is operated in the northern 3 miles of Per-
ry Township. It is found in a terrace of Martindale Creek, un-
der 2~;2 feet of stripping, on the property of L. Swain, in the 
southwestern quarter of section 21 (18 N., 13 E.). The stratified 
exposure in the pit shows a thickness of 20 feet and no bottom; 
and the extent of the surface underlain, as has been learned by 
very general tests with a post auger, is about 8 acres. Layers of 
hardpan and fine sand are very common, and because of these any 
further opening should be preceded by tests. 
In rock composition 87 per cent. is limestone, 9 crystallines, 1 
chert, 1 slate and 2 shale. The average sizes of two samples are 
as follows; 9 per cent. clay, 15 fine medium sand, 10 medium 
sand, 26 coarse sand, 24 roofing pebble, 14 gravel and 2 boulder. 
The color is brown at the top and gray at the ground-water level, 
and the oxidation is below the average of the county for beds above 
the ground-water level. 
This material is put on the roads for 3 miles north, 2Y2 miles 
east, 3 miles south and 1;2 mile west. Wherever it is used it 
seems to give better satisfaction than the creek gravel, because of 
its packing qualities. In the immediate vicinity the gravel is 
very much needed, there being 10 miles of dirt road in this por-
tion of Perry Township. Undoubtedly other locations can be 
found along this creek. 
In sections 33 and 34 (18 N., 13 E.) almost all of the road 
metal is taken from the freshet deposits, in the channels and on 
the flood plains, of Martindale Creek and its tributaries. 
In this northern part of Dalton Township a number of bank 
deposits are located in the terraces and bluffs of West River and 
Nettle Creek. 
The deposits on the farms of J. H. Thornburg, southeastern 
quarter of section 35, William Realton, southwestern quarter of 
section 25, and northwestern quarter of section 36 (18 N., 12 E.), 
are in the bluffs of \Vest River, and Nelson Weaver's is in a ter-
race 12 feet above the valley plain. All along these bluffs the 
farmers pJow into the graveJ, and the crops for 200 yards back 
from the face will wither during a dry season. Without mUG.h 
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doubt there is sufficient gravel in these bluffs and flood plains to 
build and repair the roads of this vicinity for a number of years 
to come.' The pits that have been opened are all within a few 
rods of the road, and no other locations have been tried. 
The best developed of these bluff pits is that of J. H. Thorn-
burg. It is % mile west of West River, and at a point where the 
valley is 1;2 mile wide. The gTavel occurs in a stratified bed with 
a thickness of 20 feet, and no other bottom than the ground-water 
level. It has been worked along the face of the bluff for 70 or 80 
feet, and is known to extend back into it for 200 yards, where it 
gives way to clay. , The stripping is only 6 inches on the bluff 
face, but increases as it runs back. 
The quality of this material is about an average for a hank pit 
of the county. It is brown and oxidized at the top and gray and 
unoxidized at the bottom. The sizes are 16 per cent. clay, 10 fine 
medium sand, 20 medium sand, 25 coarse sand, 14 roofing pebble, 
14 gravel and 1 boulder. The percentages of rocks are 89 lime-
stone, 9 crystallines, 1 chert, 1 slate and 2 shale. 
Because of the numerous pits this gravel is not hauled farther 
than 112 mile for building and repairing roads. 
The Weaver bed has been found to have a thickness of 16 feet, 
to underlie about 20,000 square yards and to have from 1J2 to 2 
feet of stripping. The quality is similar to that of the Thorn-
burg pit. 
Along the west side of Nettie Creek the stratified beds on the 
land of Edmund Stanton, in the northwestern quarter of section 
33 (18 N., 12 E.), and that of Mrs. J. C. Taylor, in the south-
western part of section 28 (18 N., 12 E.), occur in a ridge. The 
former has a depth of 18 feet, is beneath from 1 to 3 feet of soil 
and is workable. The extent of either bed is not known. The 
quality of the material is about the average for the county. Lay-
ers of clay and sand are often met. The amount of clay makes 
the roads somewhat muddy in the winter and dusty in the sum-
mer. Three hUndred loads from the former pit and 200 from the 
latter are used ih repairing the roads 1h mile north, south and east, 
and 3 miles west. 
Other small pits are found on the C. Dennis place, in the west 
central part of section 34 (18 N., 12 E.), on that of Mrs. O. Bee-
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son, in the northeastern corner of section 28 (18 N., 12 E.), and 
at several other points. All of these deposits seem to be high in 
clay, but do very well for local use. 
Taken as a whole, this area, extending across the northern por-
tion of Wayne County, is very well supplied with gravel. With 
exception of the pit in the northeastern quarter of section 17 (15 
N., 1 W.) and the central portion of section 30 (18 N., 14 E.) "the 
gravel sells for no higher than 10 cents per cubic yard where the 
civil township or county keeps the pit clean. 
I ~ .. i ' ":" 
Township 17 North, Rarnges 13 arru1 11" and Part of 12 East; 
the Southern Three Miles of Township 15 Norlh, and 
the Northem Three Miles of To'wnship 14 North" 
Ramge 1 West, and a Small Pari of 2 West. 
This area of 125 square miles contains the civil townships J eff-
erson and Webster, southern parts of Dalton, Perry, Green, New 
Garden and Franklin, and northern portions of Harrison, Clay 
and Wayne. 
In this area the deposits of Nettle Creek seem to be less abun-
dant. Only in the northeastern part of section 4 (17 N., 12 E.), 
on the farm of John Ditch, and 1h mile due west of this pit, and 
at Hagerstown are there deposits which are being used. The 
Ditch bed is stratified and is located in the east bluff. It has a 
workable amount of gravel and is 12 feet deep. This bed is made 
up of alternating layers of fine sand and gravel, which are from 2 
to 6 inches in thickness. The gravel in size is 5 per cent. clay, 
10 fine medium sand, 10 medium sand, 15 coarse sand, 50 roofing 
pebble and 10 gravel. The color is a medium brown and the oxi-
dation about average for a bank deposit. The rock percentages 
are 86 limestone, 10 crystallines, 2 chert, 1 shale and 1 slate. 
In the southeastern corner of section 10 (17 N., 12 E.), in the 
side of a small valley, on the property of T. A. ~ells, is a stratified 
bed of gravel beneath from 1 to 4 feet of stripping. Its depth is 
18 feet, and the surface which it underlies is probably 10,000 
square yards. A section shows 6 feet of brown oxidized gravel, 4 
feet of sand and clay and 8 feet of grayish unoxidized gravel. 
The size of the gravels is 9 per cent. clay, 10 fine medium sand, 10 
ROAD MATERIALS OF WAYNE COUNTY. 369 
medium sand, 25 coarse sand, 30 roofing pebble, 14 gravel and 2 
boulder. About 420 cubic yards of this material are put on the 
roads annually at a cost of 5 cents per cubic yard. These roads 
are in a fair condition, but could be much improved, as well as 
most of the roads of this vicinit~, by keeping the ditches open at 
the sides and grading freqnently. 
Deposits along West River are found at various points, but are 
especially abundant near the junction. of this river with Nettle 
Creek. All of Hagerstown is underlain with gravel, which is 
found from 1 to 7 feet beneath the surface. A large bed in the 
southeastern corner of the town, just east of the P., C. & St. L. 
Ry., shows a thickness of 30 feet, beneath from 2 to 3 feet of strip-
ping. This material is of a medium size and is used 2 miles 
north, lh mile east, 2 miles south and 1 mile west. About lh 
mile south of this same railroad, and just outside the city limits, 
is a stream bluff 100 yards long, where a somewhat more impure 
form of gravel occurs in large quantities. Immediately west of 
town, on the John Stonebraker land, is a deposit 15 feet deep, un-
derlying several acres, with a stripping of 2 feet. Without doubt 
several hundred thousand cubic yards of gravel can be obtained in 
this vicinity. The selling price of gravel in and near Hagers-
town is 5 cents per cubic yard. 
Martindale Valley also contains numerous deposits in its bluffs 
and terraces, but very few pits have been opened because of the 
large amount that is annually deposited on the :flood plains and in 
the creek bed. About 2,000 cubic yards are taken from this 
source yearly. This material is very little oxidized, and is said 
to wear much better than the bluff deposits, which are, especially 
where the material is fine, considerably weathered. The greatest 
difficulty is to get this material to pack; and in this respect it is 
far inferior to that found in the pits, but is better than the creek 
gravel in the southern part of the county because it contains 2 or 
3 per cent. of clay. 
One of the two bluff deposits which are being used to any extent 
is found on the west side of the creek, in the northeastern quarter 
of section 6 (17 N., 13 E.), on the farm of William FOl)tz. It 
has from 1 to 21;2 feet of stripping and is known to be 18 feet 
deep, without any bottom being found. The area underlain is not 
U-Geo!OIrY. 
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definitely determined, but excavations and plowing have shown 
that it continues back as far as 80 rods from the face of the bluff, 
where it is beneath 4 feet of stripping and is 12 feet deep. The 
extent along the bluff face has not been learned; but it is reported 
that by groundhog diggings, plowing and well records that the 
bluffs on either side of Martindale Oreek are frequently underlain 
by gravel for several miles south. 
The quality is in this locality considered inferior, because of 
the better durability of the creek gravel, but it is about an average 
for the county. In size 7 per cent. is clay, 10 fine medium sand, 
15 medium sand, 30 coarse sand, 20 roofing pebble, 19 gravel and 
1 boulder. This size is frequently inter stratified with a fine 
medium sand, and sometimes grades into it completely. The per-
centages of rocks are 88 limestone, 8 crystallines, 1 slate, 1 chert 
and 2 shale. 
The other bluff deposit is one mile south, in the northweste'rn 
corner of section 8 and the northeastern corner of section 7 (17 
N., 13 E.). It is known to underlie 10,000 square yards, has a 
depth of 11 feet and has from 1 to 2Y2 feet of stripping. In size 
and rock composition it is similar to the Foutz gravel, except that 
it contains less fine sand. 
Along Morgan's Oreek the gravel is not so plentiful as it is along 
West River and Martindale Oreek. No workable deposits are 
known, and only a part of the gravel is supplied by the flood de-
posits. The result is that in sections 16, 15, 10, 11, 3 and 2 (17 
N., 13 E.) a large part of the gravel is hauled from Martindale 
Oreek and Green's Fork. 
There is a small bank deposit in the first terrace above the flood 
plain on the land of Isaac I,ove, in the west central part of section 
10 (17 N., 13 E.). It is beneath 3 feet of stripping, has a depth 
of from 4 to 9 feet above the ground-water level and possibly un-
derlies 4,000 square yards, as has been learned by post auger holes. 
The depth beneath ground-water level is not known. The si~e of 
the material is 7 per cent. clay, 5 fine medium sand, 15 medium 
sand, 20 coarse sand, 40 roofing pebble and 13 gravel. In places 
it grades into sand. 
Mr. A. T. Ballinger, by digging down in the bed and for 5 rods 
on either side of a creek which passes through his farm in the 
ROAD MA'l'ERIALS OF WAYNE COUNTY. 371 
northeastern quarter of section 2 (17 N., 13 E.), found the gravel 
to unde~lie an area 80 rods long and 10 rods wide. The depth of 
the bed was not learned. 
Like heretofore, the flood plains, terraces and bluffs of Green's 
Fork are well supplied. At Williamsburg the trustee of Green 
Township informed the writer that almost all of the dug wells in 
the town, after going through a few feet of soil, went through 20 
feet or more of gravel. This statement is corroborated by the 
splendid expoBure at the southwestern part of town, where a wall 
12 feet high and 60 yards long showed a gravel which in size was 
8 per cent. clay, 10 fine medium sand, 15 medium sand, 25 coarse 
sand, 25 roofing pebble, 15 gravel and 2 boulder, and in rock com-
position 90 per cent. limestone, 7 crystallines, 1 chert, 1 slate and 
1 shale. This dep<>sit had not been worked beneath the ground-
water level, and no other bottom was known. Another good ex-
pOBure is found ~i:l mile north of town, where 25 feet above the 
stream a stratified bed 8 to 12 feet thick shows a similar physical 
character to the previous mentioned deposit. Thirteen thousand 
square yards have been roughly tested at this location and seem to 
be underlain by gravel. 
Even with this great supply of gravel, at a selling price of 10 
cents per cubic yard, 30 per cent. of the road material at Williams-
burg, and practically all south until the next congressional town-
ship is reached is obtained from the -liood deposits. 
The intervening area between Green's Fork and Noland's Creek, 
like those between Green's and Morgan, Morgan and Martindale, 
Martindale and West, ann West and Nettle, has scal'cely any 
gravel deposits. Along Noland's Creek and a few miles east and 
west in the civil townshipfl of New Garden and Webster no other 
gravel is used, when the supply is sufficient, than that which is de-
posited on the valley plain and creek bed by the floods. In case 
this supply is insufficient, large deposits are known to exist be-
neath the flood plain and terraces. 
A flood plain deposit has been opened along a tributary of N o-
land's Fork, on the A. Hinshaw farm, in the northwestern corner 
of section 20 (15 N., 1 W.). It is beneath the ground-water 
level, has 3 to 4 feet of stripping, a depth of 20 feet and a clay bot-
tom. There is at least 4,000 cubic yards, in other words, enough 
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for another setting of a dipping machine. This bed has a num-
ber of lenses of clay which can not be separated in dipping. The 
result has been a material high in clay, which packs readily when 
put on. the roads, but softens during the wet weather. 
The *endless chain process would allow considerable of this clay 
to be washed out, and would be more satisfactory. The selling 
price at the pit was 38 cents per cubic yard. -
South of Fountain City about 1 mile are two stratified gravel 
beds beneath the flood plain of Noland's Creek. The one belongs 
to the G. R. & I. Ry. Co., and is found just south of where the 
wagon road crosses the railroad in the west central part of section 
12 and the east central part of section 11, and the other is south 
:JU, mile, on the land of R. Fulgum, in the southeastern quarter of 
section 11 (17 N., 14 E.). The former is beneath 2% feet of 
stripping, has a thickness of '7 feet above the level of ground water 
and an unknown depth below, and has a known extent of 15,000 
square yards. The sizes are 10 per cent. clay, 15 fine medium 
sand, 10 medium sand, 20 coarse sand, 20 roofing pebble, 45 
gravel. The amonnt of oxidation is considerable in the upper 2 
feet, but rapidly decreases until 4 feet below, where it becomes 
practically nothing. The latter bed is known to underlie about 1 
acre, and otherwise is about the same as the former. The ma-
terial from these pits has been used for repairing 2% miles south 
and 2% miles west. 
Besides these deposits, which are used at times of a scarcity of 
creek gravel, there are numerous other flood plain deposits which 
are found to some extent all along Noland's Creek in Webster 
Township. These beds are known by post auger borings, ground-
hog diggings and other excavations. East of Noland's Creek there 
are no deposits of economic importance until the West Fork of 
Whitewater River is reached, and here they are few and small. 
This is due to the fact that the head of this river is south of the 
terminal moraine in which those of the previous mentioned streams 
are found. 
The only known workable deposit along the West Fork of White-
water River is found in the southeastern corner of section 33 (15 
N., 1 W.), on the farm of James Lawler, and in the northeastern 
·See page 324. 
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corner of section 4 (14 N., 1 W.), on the C. J. Wright property. 
This deposit is under the gentle slope on the east side of the valley. 
It is covered with from 1 to 2 feet of soil, is from 9 to 20 feet 
deep and underlies 3112 acres, as has been determined with a post 
auger. No bottom has been found other than water, and tests 
have been made to a depth of 5 feet below water level. 
The quality of this material is below the average for the county, 
because of fineness and considerable weathering. The roads built 
with it are sandy and dusty. Fully three-fifths of the deposit is 
a fine sand. In rock percentages 90 is limestone, '7 crystaUines, 1 
chert, 1 slate and 1 shale. Over 2,000 cubic yards of this ma-
terial, at 10 cents per cubic yard at the pits, are put on the roads 
annually. 
Advancing east from this West Fork of Whitewater River no 
other deposits of known economic import.ance are reached until we 
get. within half a mile of the Middle Fork of Whitewater River, 
on t.he J. C. Morow place, in t.he east central part of section 10 
(14 N., 1 W.). This bed 01 stratified gravel rests upon a clay 
bottom and is found within from 1 to 3 feet of the surface along 
the valley side. The depth is 9 feet and the extent is undeter-
mined. The quality is considerably below the average because of 
a large amount of sand, which is so inter stratified with the gravel 
that without a careful screening it is impossible to get rid of it. 
An average sample will show 10 per cent. clay, 25 fine sand, 15 
fine medium sand, 15 medium sand, 15 coarse sand,-, 10 roofing 
pebble, 10 gravel. The rock percentages are 90 limestone, 7 crys-
tallines, 1 chert, 1 shale and 1 slate. It is not used farther than 
% mile north, ~/z mile west and 1 mile south, and the roads on 
which it is used are sandy. . 
On an erosion ridge near the central part of section 13 (14 N., 
1 W.), on the John Cook property of the southwest quarter and 
the Harry Cook property of the northwest quarter, are stratified 
beds of gravel beneath from ~ to 1 foot of surface and with a 
known depth of 15 feet, with no bottom other than gravel having 
been found. The extent of these beds is not definitely known, 
but the ridge continues on south for over 2 miles into the next 
township, and is known to be underlain with gravel at numerous 
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points. The. gravel frequently grades rather abruptly into fine 
sand, so that careful tooting is very essential. 
The quality of this material is above the average for the county. 
It contains a very calcareous clay, which cements the material 
together thus forming a hard, smooth, and durable road. The 
sizes, as shown by the average of three samples, were as follows: 
10 per cent. clay, 17 fine medium sand, 20 medium sand, 15 
coarse sand, 25 roofing pebble, 12 gravel, and 1 boulder. The 
rock percentages are 89 limestone, 6 crystallines, 3 chert, 1 slate, 
and 1 shale. 
Township 16 N(yf"th, Rarnges 13, 1.1" and PMt o{ 12 East; amd 
the S01dhern Three Miles of Townsh'ip 1.ft. N(yf"th, and 
the Northern, Three Miles o{ To>wnship 13 N orih, 
Range 1 and a Part o{ 2 West. 
This area of 125 square miles comprises the central part of the 
county. Taken as a who.}e, it is one of the very best areas of 
Indiana for gravel and transportation. The gravel is, in general, 
of a good size 'and is durable. For transportation, there are four 
railroads and one traction line crossing these townships. 
In an erosion ridge, near the central part of section 24 (14 N., 
1 W.), on the farms of .T'. L Porterfield and Charles Weffier, is 
probably the best bank deposit in the county. It is found in the 
southern portion of the ridge that the *Cook pits are in. This 
bed of gravel lies beneath from 2 to 3 feet of stripping, has a 
thickness of from 10 to 15 feet, with no other bottom than grave.}, 
and a known extent of 400 by 50 yards. This extent has been de-
termined by post auger holes, and the fact that crops die on this 
ridge during a dry season. 
The quality of this material is one of the best in the county; 
and without a doubt, the part that is beneath the ground-water 
level is better, because of less oxidation. This higher rank is due 
to the clay or very fine conglomerate, which is made up of a num-
ber of minute grains of rock, with almost a pure lime for a matrix. 
At the pit, this clay or fine conglomerate has so cemented the 
gravel together that it comes out in great masses, which have to 
be broken up. When put on the road this material cements very 
·See page 373, 
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quickly, staying right where it is put. This saves considerable 
grading, and aids in keeping the side ditches clean. The average 
size of two samples are 12 per cent. clay, 15 fine medium sand, 
23 medium sand, 20 coarse sand, 22 -roofing pebble, and 8 
gravel. The rock percentages are 89 limestone, 6 crystallines, 3 
chert, 1 slate, and 1 shale. About 1,500 cubic yards of this 
material are put on the roads annually, at a cost of 10 cents per 
cubic yard at the pit. It is hauled 112 mile east, % mile. north, 2 
miles west, and % mile south. Even the hillside roads, where this 
. material is used, are in a good condition, the gravel not washing 
away as is common for such positions. 
In the northwestern q~arter of section 25 (14: N., 1 W.), are 
numerous deposits on the valley sides, stream bluffs, and on the 
erosion ridges. On Fred F. Jackson's place, in the stream bluff, 
is a stratified exposure which covers 200 square yards. It shows 
the bed to be at least 35 feet thick, with a stripping of from 0 
to 2 feet. Back 150 feet from this bluff the bed is again found 
within a few feet of the surface. 
Another exposure is on the Joseph White place, of the same 
quarter section, along a valley side. This bed is known to be 35 
feet thick, and contains a workable amount of material. East 
of this deposit about an eighth of a mile in a stream bluff is an 
exposure of 150 square yards on the W. 1. White farm, which 
shows a bed with at least a thickness of 20 feet. Across the 
creek and west of this deposit. at the top of a ridge which lies be; 
tween two creeks is another workable deposit on the W. 1. White 
place. Here a small pit has been opened which shows a bed of 
gravel from 10 to 35 feet thick. Groundhog diggings show it to 
underlie at least 2,000 square yards of surface. 
All four of these deposits of the northwestern part. of section 
25 (14 N., 1. W.), are about the same in quality. All contain 
calcareous clay, which aids the gravel in packing; are weathered 
near the top of the beds, and I not. much at the bottom, and 
have similar rock percentages, which are 89 limestone, 7 crys-
tallines, 2 chert, 1 slate, and 1 shale. The sizes are also very 
similar, an average being 5 per cent. clay, 18 fine medium sand, . 
12 medium sand, 25 coarse sand, 20 roofing pebble, 19 gravel, 
and 1 boulder; and the durability is above the average for the 
county. 
.------------ ~----
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On either side of a young valley, which is situated along the 
valley slope of the East Fork of Whitewater River, are gravel 
beds, on the property of Joseph M. Smith, in the west central part 
of section 36 (14 N., 1 W.). These beds are from 10 to 20 feet 
thick, but their dimensions are very uncertain, since they seemed 
to be in pookets and grade into sand very abruptly. However, 
at least 5,000 cubic yards can be obtained. The size is coarser 
than most gravel of this county, about 3 per cent. being clay, 10 
fine medium sand, 10 medium sand, 30 coarse sand, 18 roofing 
pebble, 17 gravel, and 10 boulder. The clay, although small in 
amount, assists very much in the packing. This is readily ob-
served when it is compared wit.h the creek gravel, which is at the 
bottom of the hill, on the east and west road, running past this 
deposit. The creek gravel has scarcely any clay, and consequently 
never becomes well packed. Again, when we compare this Smith 
gravel with the Porterfield, it, also, seems to pack less freely. 
Along the valley sides of Short Oreek, deposits are found on the 
farm of George H. Shute, in the central western part of section 
1, on the A. S. Shute place, in the southeastern quarter of section 
2, on the property of George Kircher, in the south central part of 
~ection 11, and on the Leslie Oook land, in the northwestern 
quarter of section 16 (13 N., 1 W.). The first of these deposits 
is 3 feet beneath the surface, rests upon a sand bottom, has an 
average depth of 12 feet, and an extent of gravel and sand, 
grading into one another, of about 10,000 square yards, which 
has been hurriedly tested. The average size of two samples are 
3 per cent. clay, 10 fine medium sand, 8 medium sand, 20 coarse 
sand, 39 roofing pebble, 12 gravel, and 8 boulder. The rock per-
centages are 87 limestone, 3 chert, 8 crystallines, 1 slate, and 1 
shale. This material is used on the roads 1 mile north, %, mile 
west, and 3 miles south. It wears very well, but makes a stony 
road on the hillsides where the water carries the finer material 
away, there not being enough and the right quality of clay to ce-
ment it.. 
The gravel bed on the A. S. Shute farm is from 4 to 7 feet 
. beneath the surface, has a clay bottom, is 6 feet thick, and has an 
unknown extent.. This deposit is running into sand and can not 
be termed workable, unless considerable screening is done. The 
ROAD MATERIAl,S OF WAYNE COUNTY. 377 
quality, with exception of more sand, is similar to the George 
Shute deposit. 
The George Kjrscher deposit is beneath from 2 to 3 feet of 
stripping, has a clay bottom, is 20 feet deep, and has 450 square 
yards showing on the pit wall. Probably 20,000 cubic yards are 
accessible, as is indicated by groundhog diggings, back a hundred 
feet from the pit. The sizes are 7 per cent. clay, 23 per cent. :fine 
medium sand, 10 per cent. medium sand, 10 per cent. coarse sand, 
20 per cent. roofing pebble, 29 per cent. gravel, and 1 per cent. 
boulder. The rock percent.ages are 88 limestone, 4 chert, 7 crys-
tallines, and 1 shale. This material is used 1 mile west, 1 mile 
south, and 1112 miles east, in repairing roads, which are in a 
very fair condition. It packs about like the Shute gravel. 
The Cook deposit occurs on both ('ides of the creek, in the sec-
ond terrace, above the flood plain, 40 feet above the stream. It 
rests upon the Cincinnati limestone, is from 2 to 3 feet beneath the 
surface, has a depth of 9 feet, and a known extent of 1,000 
square yards. The sizes axe considerably below the average. 
The rock percentages are 90 limestone, 5 crystallines, 3 chert, 1 
slate, and 1 shale. This gravel is too fine for building, but can 
be used for very light repair work. 
All of these deposits along Short Oreek are stratified and are 
considerably oxidized at the top, but not much at the bottom. The 
gravel, in quality, will hardly reach the average for the county. 
In the southeastern part of section 12 (13 N., 1 W.), on the 
farm of Charles Schwing and on the side of Elkhorn Valley, is 
a bed of gravel 11 feet deep beneath 4 feet of surface, and extend-
ing over 6,000 square yards. The extent was determined by a 
well 75 yards back from the pit; which showed 15 feet of gravel, 
and by holes dug with a post auger. The bed has been worked 
down to ground-water level, but no bottom to the gravel has been 
found. In a few places the gravel grades into clay. The quality 
is about an average for the county. About 6 per cent. is clay, 20 
fine medium sand, 10 medium sand, 10 coarse sand, 20 roofing 
pebble, and 15 gravel. Rock percentages are 88 limestone, 9 
crystallines, 1 chert, and 2 shale. One thousand loads, at 15 
cents each, are used for building and repairing annually as far 
as % mile north, % mile west, and 5 miles south. 
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On the side slopes of an old valley, which has a width of lh 
mile, on the farms of Harry Miller and Lee Druley, in the south-
eastern quarter of section 16 (13 N., 1 W.), are stratified beds 
of gravel, with no known bottoms, and with from 3 to 3lh feet 
of stripping. Both of these deposits have depths of about 30 feet, 
nnd tested extents of about 3 acres, but the sand and clay are so 
mingled with the gravel that neither can be termed workahle. 
The sizes are about the same, being from nne sand to a sample 
which is 4 per cent. clay, 5 per cent. fine medium sand, 5 per 
sent. medium sand, 5 per cent. coarse sand, 50 per cent. roonng 
pebhle, and 30 per cent. gravel. Rock percentages are 90 lime-
stone, 1 shale, 2 chert, and 7 crystallinef'. These gravels are 
used 2 miles north, 1 mile east, 2 miles south, and Y2 mile west. 
Both are slow to pack, and a~'e sandy, unless screening is resorted 
to. The selling price at the pits is 10 and 15 cents per cubic yard, 
depending upon which party keeps the pit clean. About 100 
cubic yards are sold annually from the Miller pit and 600 from 
the Druley. 
Along the Middle Fork of Whitewater River a deposit is found 
in the bluffs on the farms of John Burns and J. P. Norris, in-the 
east-central part of section 22 (14 N., 1 W.). This bed is strati-
ned, is under from 4 to 5 feet of strIpping, has a known thick-
ness of 20 feet, and an extent of 112 mile up the stream, which has 
been learned mainly from groundhog diggings. Since this bed 
frequently grades into sand and clay, it should be catrefully 
*tested before being opened. The material for road building is 
too nne but serves for light repair work. Because of its :finene~s, 
oxidation is considerable. This deposit is rather inaccessible, 
unless a new road be built to it,and this would not pay unlesf1 a 
large quantity be taken out. To get to, the bed from the road, oine 
has to go down a steep grade and over the bluff to a point 50 feet 
below. 
On the farms of D. S. Hoover and H. E. Hoover, in the west-
central part of section 28 (14 N., 1 W.), is a deposit in the bahk 
of a tributary to the Middle Fork of Whitewater River. The 
gravel bed, where exposed, is under 4 feet of nne medium sand, 
which is overlain by 3 feet of surface. The depth is from 4 to 9 
*See page 323. 
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feet, no bottom having been found, although worked to the water-
level. Fence posts, over an area of 100 acres, are set in either 
gravel or sand, but it is probable that 90 per cent. is a rather 
fine sand, and great care should be exercised in test.ing, before 
opening any pits. This gravel is fine and considerably weathered, 
and should be screened before being used on the roads. The sizes 
in different parts of the bed range from a fine sand to a sample 
which shows 8 per cent.. clay, 15 per cent. fine medium sand, 20 
per cent. medium sand, 40 per cent. coarse sand; 12 per cent. roof-
ing pebble, and 5 per cent.. gravel. Rock percentages are 90 lime-
stone, 7 crystallines, 1 chert, 1 slate, and 1 shale. This gravel is 
below t.he average in quality for the county. 
About. an average..in size of material, rock composition and 
quality is the deposit which is located in a bluff 40 feet. above the 
stream, on the Joseph Jasper property, in the central part of see-
tion 8 (13 N., 1 W.). Its st.ripping is from 2 to 4 feet, bottoll' 
clay, depth 12 to 15 feet, and amount. 4,000 cubic yards. 
In the valley sides and banks of East. Lick Oreek a number of 
well-known deposits are found. In the south-cent.ral part of sec-
tion 30 (14 N., 1 W.), are the G. R. & 1. Ry. 00., the Ratliff and 
the James Hanel deposits, which are composed of gravel, clay, 
and sand. From these, by screening, probably a hundred thou-
sand cubic yards of medium sized gravel could be obtained. These 
beds range from 10 to 20 feet in depth, are stratified, and are 
beneath from 1 to 6 feet of surface. 
Along the valley sides of the same creek, in section 31 (14 N., 
1 W.), on Mrs .• Tames Oarman's property, is a material of average 
size and quality in a workable deposit with a depth of 15 feet and 
a stripping ranging between 1 and 3 feet. About liz mile farther 
south along the same stream the Earlham Oemetery Association 
has a similar deposit, with the exception that the stripping has 
increased to 10 feet. This same company has another workable 
deposit, with similar material, another mile south, in the valley 
sides of the same creek, in the west-central part of section 7 (13 
N., 1 W.). Several acres are underlain here, and the thickness 
of the bed is 25 feet. Probably as much as 60,000 cubic yards are 
available. 
In the southeastern part of section 7 ~nd northwestern quarter 
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of section 8 along the Whitewater River are a number of small 
openings in the bluffs exposing beds of medium sized gravel with 
a thickness in places of 40 feet. Although % of the material is 
a fine sand into which the gravel is continually grading, yet by 
screening several hundred thousand yards would be available. 
Along a north and south road in the southwestern quarter of 
section 13 (13 N., 2 W.), on the W. Conaha land, is a location 
in the bluff of Padding Run which can be found by digging into 
the sides of some small gullies. The extent seemed to be about 
2,500 square yards, and the gravel was slightly under the medium 
size. 
There is a small deposit of oxidized and under medium sized 
gravel in the bank of Lick Creek, in the southeastern quarter of 
section 15 (16 N., 14 E.), on the W. F. Ratliff place. The bed 
is beneath 4 feet of stripping, and is 8 feet deep. Roads on 
which this material is used are sandy. 
On the terraces of Noland's Creek, on the Daniel Medairis 
land, in the northeastern quarter of section 7, on the property of 
J. F. Medairis, in the central part of section 5, and on the M. 
Grace place, in the northeastern quarter of section 5 (16 N., 14 
E.), are known beds of gravel and sand, underlying from 1;.'2 to 
4 feet of surface, and having depths ranging from 6 to 12 feet 
above ground-water level, and unknown depths below. They are 
about the average for the county, in rock composition and sizes 
of material. The extent of the first is not known, but is likely 
small, as the gravel of the pit has graded into sand; that of the 
second is roughly 10 acres, as has been learned by post auger holes 
and pit openings; and the third, about 4 acres, as was learned by 
tests at several points. In the terraces between these deposits 
there are undoubtedly others of value. 
Creek gravel in this vicinity is used to a considerable extent. 
ItS unoxidized condition makes it wear well, but the absence of 
clay does not allow it to pack, while in these three deposits just de-
scribed the gravel is thoroughly mixed with from 10 to 15 per 
cent. of clay, which makes it pack quickly, and *wear almost as 
well as the creek gravel, in spite of its greater oxidation. 
Advancing west in this congressional township no deposits are 
*See page 322. 
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workable until Green's Fork is reached. Almost all of Center 
Township is supplied with the creek gravel deposited by the floods 
of Noland's Creek. Without doubt deposits will be opened when 
they are needed in the broad terraces, which were developed by a 
valley train of the late Wisconsin ice sheet. 
In the bluff of Green's Fork, Ys of a mile from the stream, on 
the R., D. & T. St. Ry. Co.'s property, is a stratified bed of 
gravel, from 1 to 2 feet beneath the surface, with a known depth 
of 18 feet, at which point the water level is reached, below which 
it has not been tested. The area underlain is 5 acres (24,200 
square yards), which have been tested at a number of points, to a 
depth of 7 or 8 feet into the gravel. The quality, as to size and 
rock composition, is about the average for the county. . 
Just south of this deposit, and in the Green's Fork, is a deposit 
with similar physical characteristics, which is also beneath from 
1 to 2 feet of stripping, is 20 feet deep, and is known to underlie 
several acres. 
On south of these deposits to the southern boundary of section 
28 the bluffs of Green's :Fork are almost a continuous gravel bed, 
The farmer's plow, very frequently, turns up the gravel, and the 
crops in the higher portions during the dry season wither away. 
Through section 33 (16 N., 13 E.), the valley of Green's Fork is 
narrow and the stream gradient higher. The result is that very 
little gravel is deposited by the floods, but is carried on to where 
the flood plains again become wide, and the current has greater 
velocity. The bluffs in thi~ section contain very little gravel. 
On the second ridge west of Green's Fork and running parallel 
with this stream are 6 or 7 acres underlain by gravel, as shown 
by tests and drying up of crops. These are in the east central 
part of section 29 (16 N., 13 E.), on the land of John Shroyer . 
. No bottom has been found to this bed, which has a known thick-
ness of 15 feet, and from 1 to 3 feet of stripping~ The material 
is about the average in size for Wayne County, and is used 1 
mile north, 2 miles west, Y2 mile south, and 1 mile east, in re-
pairing the roads. _ 
On the land of William Kimmel,· in the south central part of 
section 31 (16 N., 13 E.), is a stratified bed of gravelon a ridge 
which is parallel with a tributary of Green's Fork. The depth of 
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the bed to ground-water level is 25 feet, the stripping is 6 inches, 
and the extent, which has been determined by outcrops on either 
side of the ridge and some excavations on top, is 6 acres. The 
quality is about. the Wayne County average. It is used 1 mile 
north, 3 miles east, and 1 mile west. 
On the valley side of Martindale Creek are numerous deposits. 
In the southeastern cOorner of section 14 (16 N., 12 E.), on the 
Mrs. John Overpeck place, and in the northeastern corner of 
section 23 (16 N., 12 Eo), on the Edmund Bartsch land, is a bed 
of gravel that has been reached by the plow over an area of several 
acres. Where an old pit was opened it was 11 feet deep and was 
of an average in size, rock composition, Ooxidation, and in packing 
on the roads. 
Immediately northwest of East Germantown, on the L. Boyd 
farm, is a deposit of several acres, with a depth of 20 feet, which 
seems to connect up with the large deposit south of town belonging 
to the Pennsylvania Railway Company. This is one of the largest 
deposits which has been tested in central Indiana. It is known, 
by test pits, to extend 1fz mile sout.h of the pit and % mile east. 
The depth is from 10 to 20 feet above ground-water level, with an 
unknown depth beneath. A sectiOon is as follows: 
Section of the Pennsylvania Railway Company'8 Gravel Pit at East Germantown. 
Feet. 
1. Stripping... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 to 7 
2. A coarse brown material, made up mainly of roofing pebble 
and gravel ........................................... 2 
3. PrinCipally, a brown fine medium and medium sand. .. .. .. . 1 
4. A medium and coarse sand ............ , .... ,. ... ... .. ... . 2 
5. Same as No.3 .............. , .. ... .. .. .. .. .. .. .. .. .. .. .. . 1 
6. Same as No.2.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z 
7. Fine sand ............................................... 1 
8. Similar to No.3, but is less weathered. ...... .. .. .. .... .. . 3 
9. Similar to No.4, but is less weathered ...... , .. " ., .. " .. . 2 
10. Similar to No.2, but is less weathered ............ , .... " . 1 
11. A gray material beneath water level. .......... : .......... Unknown 
About 2,000 cubic yards are hauled out of this pit daily for 
ballast on the railroad, it being used as far as 125 miles from 
this point. The quality of this gravel is about an average for the 
deposits which are being worked in the county. It as a bed 
merges somewhat into a rather fine sand· in places, and probably 
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is made up of about 1 per cent. of hardpan, which occurs 1ll 
layers. 
Following Martindale Creek down stream and then Wh.itewater 
River on south we find the valley sides, terraces, and flood plains 
to contain extensive deposits all the way to the southern border of 
this township. 
On a ridge between two tributaries of the West Branch of 
Whitewater River, on the W. "Eo Myers farm, in the southwestern 
corner of section 11 (16 N., 12 "Eo), is a bed of gravel underlying 
at least several thousand square yards with a depth of 10 feet, a 
stripping 2% feet aud no bottom except gravel at water level. 
The size and oxidation are about average. . 
In the south central part of section 15 (16 N., 12 E.), where 
the West Branch of Whitewater River and a tributary join on the 
point of a ridge on the ,T ohn H. Kepler land and under 2% 
feet of surface is a. workable bed of gravel, 15 feet of which are 
above water level, and an unknown thickness below. The size is 
above and the oxidation below the' average. This material is used 
2 miles north, 2 miles aast, 2 miles south, and 1 mile west. 
The Greroter Part of .ToW?1ship 15 North, Ranges 13, 14, and Parl 
of 12 East, and the Southern Three Miles of Township 
13 N01·th, aUld the Northem Mile of To'Umship 12 
North, Range 1 and Part of 2 West. 
All along in the bluffs, valley sides, terraces, and flood plains 
of Whitewater River, there are very extensive deposits. Near the 
southern border of the county along the valley sides of White-
water River, in the southeastern corner of section 25 (15 N., 12 
E.), on the F. R. Beeson l~nd, the I.J. E. & W. Ry. Co. has taken 
out gravel beneath 15 or 20 acres, to a depth of 25 feet, which 
reached the ground-water level. Beneath the ground-water level 
the company drove a pipe to a depth of 35 feet and failed to 
reach the bottom of the b¢d.. The quality as to size, oxidation, 
and rock (>,omposition is similar to that belonging to the Penn. 
Ry. Go. at East Germantown, but the extent is not so well 
determined. 
West of Whitewater River there are no deposits of economic 
importance except a bed which contains a large amount of fine 
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sand and hardpan, on the W. Williams property, in the southeast-
ern quarter of section 22 (15 N., 12 E.). This bed is 10 feet 
deep, very limited in extent, and contains a material which is 
below the, medium in size, considerably oxidized, and of an in-
ferior quality. It is used for 1 mile north, 1f2 mile west, 1f2 
mile east, and 1 mile south, in repairing roads. These roads are 
sandy and dusty in the summer and muddy in the winter. 
In the southwestern quarter of section 17 (15 N., 13 K), sev-
eral acres are underlain by gravel which is a little below the 
average in size on the farm of J. W. J udkina. This bed occurs 
beneath from 1h to 2 feet of stripping, and has a thickness of 
9 or 10 feet .. 
On the valley side of Green's Fork, in the southeast corner of 
section 6 (15 N., 13 E.), on the land of Oharles Wolford, is a 
stratified bed of gravel underlying a couple of acres with from 
1h to 2 feet of stripping. The depth above water level is 9 feet. 
The size is below and the oxidation above the average. 
In the south bluff of Green's' Fork, on th~ Miller farm, in the 
southeast corner of section 5 (15 N., 13 E.), is a stratified bed of 
gravel, a little coarser than the Wolford, but still below the average 
in size. It is 12 feet deep and underlies about 2,000 square yards. 
Because of a large amount of gravel being deposited annuaily 
in the flood plains of Noland's Fork, no pits are located in its 
immediate vicinity. At the south central part of section 16 
(15 N., 13 E.), 1,000 cubic yards were obtained last year. This 
gravel is little oxidized, .coarser than the bank, and much more 
durable, but. requires more work in grading in order to keep it on 
the roads. Its looseness is also an impediment to traffic .. 
Along the valley of Butler Oreek are small deposits on the 
Mrs. E. Roberts farm, in the south-central part of section 27 
(15 N., 13 E.), and in the 'northeastern quarter of the same 
section, on the property of J ohu Pierce. Both of these deposits 
contain considerable fine sand and clay, and are much oxidized. 
The former underlies a cuuple of acres, as is seen from ground-
hog diggings. Its size and durability is below the average. The 
latter deposit is of a very poor quality, being no more than a 
fine medium sand and a medium sand. 
In a low ridge, on the J. S. Henwood place, in the north cen-
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tral part of section 14 (15 N., 13 E.), is a small deposit under 
3 feet of surface, with a depth of '7 feet, and resting upon a clay 
bottom. The gravel is slightly below the average in size, and 
considerably below in quality, because of oxidation. It grades 
into sand very abruptly and contains hardpan layers. Although 
these low ridges are common in this vicinity, and are knowIi to 
contain more or less gravel, it will pay to make careful tests and 
estimates as to accessible amounts before opening any pits. 
Another deposit similar in quality is found in a ridge which 
extends for about 200 yards along Butler Creek, in the north-
western corner of section 18 (15 N., 14 E.), on the W. Wright 
place. This bed is '7 feet thick, has a clay bottom, and 3% feet 
of stripping. Its extent is not determined, but the deposit, which 
is 20 feet above the stream, is known to be present at other points 
in the ridge. Probably 2,000 cubic yards could be obtained from 
this place. 
A deposit. from which 5,000 cubic yards of a sandy gravel can 
be obtained is in the northwestern quarter of section 4 (15 N., 
14 E.), on the H. Otten property. The depth of the bed is 15 
feet, and stripping from 1% to 4 feet. The material is a little 
below the average in size, and about the average in oxidation. 
Along the valley sides, and on the terraces, and flood plains of 
Whitewater River are many good deposits, which are ~ot opened, 
because of the great abundance of creek gravel. However, the 
pit gravel, because of its packing qualities, gives better satisfaction 
than the more durable creek gravel, which is exceptionally free 
from clay in this vicinity. The roads built by it. never become 
well packe'd, and wagons passing over them a-re hauled with 
difficulty. Because of the accessibility of material, the writer 
would suggest a creek gravel base and a pit gravel dressing. 
At John Smelser's house, which is 1~3 of a mile from the river 
and along one of its tributaries, in the southeastern quarter of 
section 23 (13 N., 2 W.), a well 21 feet deep was in,gravel for the 
last 14 feet. 
On the second terrace of Whitewater River, about 25 feet above 
the stream, are several acres underlain by gravel, on the Henry 
Brumfield and Moore properti'es, just north of Abington. This 
bed is covered with from 2 to 5 feet of surface, and is 10 feet 
25-Geology. 
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deep. The size of the material is very coarse, being 8 per cent. 
clay, 17 per cent. fine medium sand, 10 per coot. medium sand, 
15 per cent. coarse sand, 5 per cent. roofing pebble, 45 per cent. 
gravel, and 5 per cent. boulder, and the oxidation is below the 
average. The high per cent. of boulders is the most objection-
able feature. 
Across the river from these deposits, in a bluff, 60 feet above 
the stream bed, is a workable deposit belonging to N. W. Will-
iams. It follows the bluff for a couple of hundred yards, is 9 feet 
deep, and has from 3 to 6 feet of stripping. The material is about 
the average in size and quality, and has a rock composition of 90 
per cent. limestone, 8 crystallines, 1 chert, and 1 slate. It is used 
on the road for 2 miles east. As in the case of all the pit gravel in 
this vicinity, the selling price is 8 cents per cubic yard. 
On the J. T. Heinbaugh land, in the southwestern quarter of 
section 31 (13 N., 1 W.), is a deposit located in a stream bluff. 
It is estimated, by rough tests, to extend back from the face of the 
bluff for 50 yards, and to fonow it for about 100 yards. The size 
is below the average, and the percentages of rock are 88 limestone, 
10 crystallines, 1 chert, and 1 shale. The material is used on the 
roads for 4 miles north, 11/z miles south, 1/z mile east, ~nd 11/z 
miles west.. 
Extending through a vertical distance of 45 feet and 150 yards 
horizontally is a gravel bed from 50 to 100 feet above the stream 
in the bluff of a tributary to Elkhorn Creek, in the eastern central 
part of section 31 (13 N., 1 W.), on the T. J. Lamb farm. It is 
beneath from 1f2 to 4 feet of surface. Layers of hardpan from 112 
to 2 feet thick -are met at different beds, and large lenses of fine 
sand are common. The quality stands as one of the first for 
Wayne County, because of an almost pure lime cement, in the 
form of a very fine conglomerate, with a matrix of calcium car-
bonate. In the bed the gravel is so well cemented together that, it 
has to be blasted out. The sizes are 11 per cent. clay or fine con-
glomerate, 12 per cent. fine medium sand, 15 per cent. medium 
sand, 12 per cent. coarse sand, 20 per cent. roofing pebble, 28 per 
cent. gravel, and 1 per cent. boulder; oxidation is below the 
average; and the rock percentages" are 88 limestone, 8 crystallines, 
1 chert, 2 shale, and 1 slate. The, material is used on the roads 
for 11/z miles north, 5 miles east, and 5 miles south. 
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On the second stream terrace above the flood plain Qf ElkhQrn 
Oreek, on the D. W. Sheffer place, in the southeastern corner O'f 
section 21 (13 N., 1 W.), is a bed of gravel with from 1112 to 
3 feet of stripping, a thickness Qf 12 feet, and a lrnown extent, 
which was determined by post auger borings, of 6,000 square 
yards. Since the amQunt of good gravel that is accessible is 
sQmewhat doubtful, because of Ii. grading into sand in places, a 
careful *testing will be necessary. The sizes are, Qn an average, 
about 4 per cent. clay, 10 per cent. fine medium sand, 15 per cent. 
medium sand, 15 per cent. CQarse sand, 40 per cent. roofing pebble, 
14 per ·cent. gravel, and 2 per cent. boulder. The rock percent-
ages are 90 limestone,. 3 chert, 6 crystallines, and 1 shale. About 
800 clibic yards, at from 15 to 20 'cents each, are used in building 
and repairing the roads, annually, fO'r 2 miles north, 2 miles east, 
10 miles south, and 1 mile west. The main objection to' these 
roads is that they are stony. This difficulty could easily be 
aVQided by screening. 
No deposits of economic impQrtance are found east of these 
mentioned, unless it be along a small stream and near to the 
road, on the farms of H. L. Meyer and William Miller, in the 
nQrthwest quarter of section 4, near the wagon road, which runs 
west frQm BO'ston. Here the writer found material of a medium 
size lying on the surface at several places in the small valley side 
where the groundhQgs had been digging. He alsO' succeeded in 
reaching it at several other points with a spade which shO'wed 
a couple Qf hundred square yards of surface to be underlain. East 
of this location the evidence for beds of economic impO'rtance is 
lacking. A large number of dug well records shQW these beds to be 
Qnlya few feet at most in thickness. 
LIMESTONE. 
Limestone that is available and of economic importance is found 
in the beds of Whitewater River, at and south of Richmond; 
along Elkhorn Creek in section 22 (13 N., 1 W.); in section 5 
(15 N., 13 E.), and 33 (15 N., 13 E.) of Green's Forrk; and 
at other points in the stream channels that the writer did not 
see; All" of this stone belongs to the HudsO'n River Series and to 
·See page 
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the Ordovician period. It has a bluish color, is very fossiliferous, 
and generally ratber thin bedded. 
On the land of Albert steen, in the southwestern quarter of 
section 22 (13. N., 1 W.), at least 10,000 cubic yards of rook are 
available. /This rock oocurs beneath about 6 feet of stripping in a 
bed which has a thickness of 4 or 5 feet. It occurs in layers rang-
ing from a fraction of an inch to 8 inches in thickness. The 
stone is bluish in color, is very fossiliferous, and in general is a 
good sample of the stone mentioned in the previous paragraph. 
Since this location is 5 miles from a railroad, and is in a lo~ality 
where the gravel is very limited in amount, there being none in 
the county south and west of this place, a small portable stone 
crusher would be a good investment. With this, 50 cubic yards 
of stone could be crushed daily at an approximate cost per cubic 
yard of from 50 to 70 cents,. depending upon the amount of strill-
ping. This material, because of its availability and durability, 
which will far excel that of the gravel that is being put on the 
roads, will be the cheaper and most satisfactory road material 
for the vicinity west and south. 
The results of the U. S. Road Testing Laboratory on a sample 
of this rook are given herewith as follows: 
Results oj Physical Tests of Cincinnati Limestone from the Albert Steen Quarry. * 
SpecifiC gravity ... , .. " .. .. .. .. . 2.7 French coefficient of wear. 6.9 
Weight per cu. ft. ......... (lbs.) 168.4 Hardness. .. ... .. .... ..... 9.6 
Water absorbed per cu. ft .. (lbs.) 89 Toughness................ 6 
Per cent. Qf wear.............. 4.5 Cementing value---Dry... . 16 
Wet.... 28 
"Best suited for highway and country road traflic."-Page. 
Chemical Analysis of Cincinnati Limestone from the Albert Steen Quarry. 
Per cent. 
Alumina (AI,O.) ................................................. .35 
Iron oxide (Fe.O.) ........... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .51 
Lime (CaO) ••••.•..•.............................•..............• 55.00 
MagneSia (MgO) ................................................. Trace 
Phosphoric acid (P.OJ........................................... .54 
Insoluble in hydrochloric acid ..................... " ... , ..... , ... 2.15 
Loss on Ignition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 41.33 
Total ................................................... '!. .. 00.88 
·For standard of comparison see p. 79. 
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UNION COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
Population in 1900............................................. 6,748 
Miles of public roads. .. .. .. .. .. ...... .. .. .... .. .. ....... ...... . 280 
Miles of improved roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 
Percentage of roads improved.................................. 89.6 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 
Miles improved with crushed stone ......................... , '" . None 
Average original cost of gravel reads per mile. . . . . . . . . . . . . . . . . . . $600 
Total original cost of improved roads ...... , ................ , ... $150.600 
Annual cost of repairs per mile on gravel roads 5 years old .. , .. . $275 
First improved roads built..................................... 1848 
Satisfaction of farmers with investment in improved roads....... ~ 
Authority ................... " ....... , . Glinton Gardner. County Auditor 
• All improved roads were bunt by the townships. 
Union County lies west of the boundary line of the State of 
Ohio, east of Fayette and southern Wayne, south of Wayne and 
north of Franklin County. The average length from north to 
south is 14 1-6 miles and the width is 12 miles. 
In almost all the valleys of the East Fork of Whitewater River 
and its tributaries, which traverse the western portion of the 
county, from north to south, are outcrops of the Cincinnati lime-
stone of the Ordovician period. The broad valley of the East 
Fork of Whitewater River is 100 feet or more below the adjacent 
upland, while the area east has a smooth surface, which is due to 
a covering of glacial drift having filled up the valleys. The 
drift is from 20 to 40 feet on the uplands and as high as 200 
feet in the lower valleys. 
The quality of the gravel of the county is considerably above 
the average for central Indiana. The average sizes of the material 
are 9 per cent clay, 15 per cent. fine medium sand, 12 per cent. 
medium sand, 20.5 per cent. coarse sand, 24 per cent. roofing 
pebble, 17 per cent. gravel and 2.5 per cent. boulders; and the 
average rock percentages are 85 limestone, 10 crystallines, 3 
shale, 1.5 chert, and 1.5 slate. 
The transportation facilities of the county are very poor, there 
being only one division of the C., H. & D. traversing it from the 
northwest to the southeast. 
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UNION COUNTY 
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Fig. 30. Showing the distribution of road materials in Union County. 
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GRAVEL. 
TOwrlship 14 and Patrl; of 16 North, Pads of Ranges 13 arrul14, 
East; and the Sou,thern Five Miles of Township 12 and 
the Northern Three, Miles of 11 North, RaJnge 
1 arnd Pall't of 2 West. 
This area comprises the northern 4-7 o.f the county. All its 
gravel depo.sits which have been opened and worked are co.nfined 
to the stream bluffs, but other good deposits are known to be 
present in the terraces and flood plains of the East Fork of White-
water River and Silver Oreek. No workable deposits occur in 
the eastern 1-3 of this area, and none at all in the northeast half 
of the civil township of Harrison. 
On a tributary of the East Fork of Whitewater River in the 
northwest quarter of section 6 (14 N., 14 E.) on the farm of J. 
Dodgeridge is a bed of gravel in the bluff, with a clay bottom, a 
depth of 30 feet and a stripping of from 2 to. 4 feet. The occur-
rence is kno.wn for 150 yards along the face of the bluff. The 
rock composition is about the average and the size o.f the material 
is a little below. 
A bed of gravel, which has an extent of 30 by 130 yards, is 
found on the land of H. Whetsel in the southeast quarter of sec-
tion 18 (14 N., 14 E.) in the bluff of a stream. The thickness is 
20 feet and the stripping 1 foot. The rock composition is about 
average and the size of the material above. 
A very large deposit, where two hundred thousand cubic yards 
of a good quality of gravel could probably be obtained, is found in 
the west bluff of Whitewater River in the western half o.f sec-
tion 19 (14 N., 14 E.), ~/2 mile south o.f Bro.wnsville and 1f2 
mile from the 0., H. & D. railway. The upper edge of this bluff 
is 150 feet above the higher terrace, and the gravel exposed in 
it is found in the sides of 4 or 5 little gullies, which have worked 
their headA back into it for a few hundred feet. A dug well which 
is situated 40 feet back from the bluff face showed gravel fo.r 
a depth of 60 feet. The average of several samples showed the 
following rock percentages: 85 limestone, 13 crystallines, 1 shale, 
and 1 slate. 
Very good qualities o.f ~avel are found in the northwest corner 
of section 30 on the G. Hollingsworth place, and in the northwest 
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quarter of section 31 (14 N., 14 E.) on the J. Book property. 
Both contain from 1 to 3 feet of stripping, have known depths of 
about 10 feet, without finding any botto.m, and are probably 
workable. These deposits are aoout the average for rock composi-
tion, but are a little larger for size. 
Located about 200 yards back from the east bluff of the East 
Fork of Whitewater River is a hill which rises 25 feet abo'Ve 
the adjacent region and which has a surface area of 112 acre under-
lain by gravel. The depth of this bed is 15 feet and the stripping 
is from 1 to 2 feet. The size of the material is considerably above 
the average, and the amount of oxidation below. This road 
metal, at a cost of 20 cents per cubic yard, is used for 2 miles 
north in repairing and building roads. In the southwest quarter 
of section 15 (11 N., 2 W.) on the east bluff of the East Fork of 
Whitewater River, an area of 100 by 200 yards is known, by 
plowing and groundhog diggings, to be underlain with gravel and 
nne sand. 
A coarse gravel, containing a good many boulders, is found in 
the east bluff of the East Fork of Whitewater River on the 
property belonging to C. Immel in the west~central part of section 
22 (12 N., 2 W.). This deposit underlies at least a surface of 40 
by 150 yards, and has a depth of 35 feet and a stripping of 1 to 
3 feet. The rock percentages are 87 limestone, 11 crystallines1 1 
shale, and 1 slate. The size, which is considerably above the 
average, and the small amount of oxidation, makes this a very 
durable road metal. 
Besides the deposits mentioned that occur in the bluffs of the 
East Fork of vVhitewater River in these congressional townships, 
many others are known to. be present. Also large deposits occur 
beneath the terraces and flood plains. Some gravel is deposited 
annually in river bars which, because of its accessibility, is used 
on the river roads. 
Several small deposits have been found in the bluffs of Richland 
Creek. Among these are the deposits on the farms of S. Caldwell 
in the northwest quarter of section 3 (11 N., 2 W.), C. Davis in 
the south-central part of section 34, C. Martin in the southeast 
quarter of section 24, and Mrs. R. Snyder in the southeast quarter 
of section 24 (12 N., 2 W.). 
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The Caldwell and Davie deposits are continually grading into 
fine sand and clay, and can not be termed workable. They rest 
upon clay bottoms, are from 7 to 8 feet deep, have from 2 to 5 
feet of stripping, and contain a material about average in size 
and rock composition. The Martin and Snyder deposits aiso rest 
upon clay bottoms, have from 1 to 3 feet of stripping, a depth of 
13 feet, and average materials for size and rock composition. 
Taken together, these two latter deposits would likely furnish a 
workable amount of gravel. 
In the bluffs of Silver Cr'eek deposits have been opened on 
the places of S. Corrington in the west-central part of section 14, 
W. H. Stevens, in the southeast quarter of section 11, Mrs. V. 
Haworth in the northwest quarter of section 14, and J. Carson in 
the northwest quarter of section 1 (11 N., 2 W.) ; and C. Martin 
in the northwest quarter of section 31 and J. Kitchel in the north-
east quarter of section 30 (12 N., 1 W.). 
On the Corrington place the bed rests upon a clay bottom, has 
a thickness of 30 feet and a stripping ranging between % and 
2 feet. The surface known to be underlain is 100 by 150 yards. 
An average sample shows about 88 per cent. limestone, 6 per cent. 
crystallines, 5 per cent. shale, and 1 per cent. chert. 
Six hundred cubic yards of this gravel, at 20 cents each, are 
used for 2% miles east, 1% miles south, and 1% miles north in 
the annual building and repairing of the roads, which are hard, 
smooth and durable. 
The Stevens deposit contains from 2 to 10 feet of stripping, 
has a depth of 30 feet and underlies a tested area of 60 by 150 
yards. For rock composition, the gravel is about the average 
but above in size. 
The Haworth deposit outcrops for over 200 yards along the 
bluff, has a depth of about 25 feet and a stripping ranging be-
tween 2 and 8 feet. Excepting the fine sand and clay into which' 
the material frequently merges, an average of three samples gave 
the following sizes: 7 per cent. clay, 12 per cent. fine medium 
sand, 8 per cent. medium sand, 20 per cent.. coarse sand, 30 per 
cent. roofing pebble, 22 per cent. gravel, and 1 per cent. boulder. 
The rock percentages are 88 limestone, 6 crystallines, 4 chert, and 
2 shale. The wearing quality of this material is very good" but 
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the stripping is increasing so rapidly that the deposit is worked 
with some difficulty. 
On the Oarson property the material is of the average rock 
composition and size. The deposit rests upon a clay bottom, 
has a depth of 28 feet and a stripping of from 3 to 5 feet. It 
has been found along the bluff for 250 yards and back from its 
face for 25 yards. Six hundred cubic yards, at a cost of 20 
cents each, are put on the roads annually for 1¥2 miles southeast. 
Both the Martin and Kitchel depOf>its rest upon clay bottoms 
and are probably workable. The former has from 1h to 2 feet of 
stripping and a depth of 13 feet. The latter contains from 2 to 6 
feet of stripping and has a depth of 8 feet. The size of the mate-
rial for both is below the average and the rock percentages are 80 
limestone, 12 crystallines, 6 shale, 1 slate, and 1 chert. Hannah's 
Creek affords a considerable amount of creek gravel, at the bends 
and places where the current slackens. In this congressional town-
ship no good deposits have been opene4 in the terraces or bluffs. 
A poor quality of gravel, because of oxidation and fineness is 
found in the bluffs of Four Mile Creek. On farms belonging to 
J. McCray, in the east-central part of section 1, near the center of 
12, and in the north-central part of section 13 (11 N., 1 W.), 
are beds of gravel resting upon clay bottoms, and with depths 
ranging between 3 and 7 feet. The rock composition is above 
average and the size of material and amount of weathering a 
little below. The areas underlain are undetermined. 
The Northern Three Miles of TDwnship 11 a((l,d the SDuthern 
1'711ree Mnes Df 10, Range 1 and Part O'f 2 West; 
(}fflI], Toumship 13 North, Range 13 East. 
A rather poor quality of gravel occurs in small pockets, in the 
bluffs of a tributary to Four :Mile Oreek. Pockets have been 
opened on the farms of 'W. Goble, in the southwest quarter of 
section 12; J. Smally, in the northeast quarter of section 11 and 
the southwest quarter of section 2 (10 N'., 1 W.). The Cline bed 
rests upon a clay bottom, has a depth ranging between 1 and 5 
fee,t and a stripping of from 3 to 6 feet. In rock compOf>ition 
the gravel is about average, but low in size. This material has 
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been used in the building and repairing of the roads for 4 
miles west, 21;2 miles north, 2 miles east, and 3 miles south; but 
does not wear well. West from these deposits no others are known 
until we come, to Templeton, Dubois and Hannah's Creek. 
, A material of average rock composition and somewhat low in 
size is found in the bank of Templeton Creek, on the place of A. 
Ardery in the south-central part of section 7 (10 N., 1 W.). The 
depth is 4 feet to ground-water level, and the stripping varies be-
tween 4 and 7 feet. The gravel occurs for 100 yards along the 
stream, but a further extent is undetermined. 
A bed of gravel resting npon a clay bottom, with a thickness of 
20 feet and a stripping ranging between 6 and 10 feet, is fou~d 
for 200 yards along the face of the north bluff of Dubois Oreek, on 
the farm of N. McMahan, in the northeast quarter of section 11 
(10 N., 2 W.). The quality, size and rock composition are about 
the average. 
In the bluff of the same creek, on the property of Mrs. E. Aber-
nathy, is a bed of somewhat finer material than the McMahan. 
Between two tributaries of Dubois Creek and just back of their 
junction is a bed of gravel at the end of a ridge, whioh has been 
learned by a number of tests to be 60 yards long, 40 yards wide 
and 30 feet deep. The size of the material is a little below the 
average. On the side of a ridge, between Hannah's Oreek and a 
tributary, is a bed of gravel, on the land of Mrs. M. Stanton, in 
the southeast quarter of section 24 (11 N., 2 W.), which rests 
upon a clay bottom, with a thickness of from 7 to 13 feet and 
a stripping of from 1 to 6 feet. The surface underlain is 100 
by 100 yards, and the size, rock composition and quality are 
about average. 
A similar gravel for quality is found on the Mrs, M. White 
farm in the southwest quarter of section 19 (11 N., 1 W.). This 
deposit occurs for 150 yards along a bluff of a tributary to Han-
nah'sOreek, has a depth ranging between 7 and 14 feet, and a 
stripping between 1 and 6 feet. Both this material and the 
Stanton are used for 6 miles east and 3 miles north in the building 
and repairing of the roads. These roads are smooth, durable and 
giving good satisfaction. 
A bed of gravel is known to occur in the bluff of a tributary to 
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Hannah's Creek for 100 yards on the land belonging to M. Creek 
in the northeast quarter of section 25 (11 N., 2 W.). The thick-
ness is 14 feet and stripping from 1 to 5 feet. The rock composi-
tion is about average and the size considerably below. 
Further south along Hannah's Creek a sufficient supply of 
gravel for the local need is obtained annually from the flood 
deposits. Among the main locations for obtaining this creek 
gravel are those in the central part of section 25, the northeast 
corner of section 35 (11 N., 2 W.), and the southeast corner of 
section 4 (10 N., 2 W.). 
An abundant supply of good gravel is known to exist in the 
bluffs, terraces and flood plains of Whitewater River, but ve,ry 
few openings have been made, because of a good supply of creek 
gravel. Near Dunlapsville, on either side of the river, are small 
pits 50 feet above the river, in terraces. Both of these deposits 
were uncovered in grading the roads, imd are almost certain to 
underlie several acres. The stripping ranges between % and 2 
feet. The quality is exceptionally durable. 
In the bluff of a tributary to Whitewater River, on the 
property b,elonging to C. N. Dawson, in the southwest quarter of 
section 18 (13 N., 14 E.), is a be<i of gravel underlying an area 
of 30 by 150 yards, with a depth of 25 feet and a stripping vary-
ing between 2 and 3 feet. The quality, size and rock Composition 
are about average. 
About ,4 acres; a little back from the bluff of the East Fork of 
Whitewater River, have been tested on the L. L. Bond place and 
are known to be unde,rlain by gravel of a fair quality. 
In a hill, which is situated 200 yards back from the bluff of the 
East Fork of Whitewater River on the Mrs. F. Williamson place, 
is a bed of gravel covered with a stripping of from 1 to 2% foot . 
. It has a depth of 9 feet, without any bottom being reached, and 
seems to underlie about 2 acres. The quality was the best seen 
by the writer in the county because of a very calcareous clay, 
which serves as a cement. This cement has so bound the material 
together in the bed that it comes out in great masses, which have 
to be blasted apart. When put on the road, the gravel is almost. 
immediately cemented together, staying where it is placed, and 
producing a very smooth, hard and durable road. 
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In a brief summary of the gravel of the various civil town-
ships, the writer will say that Harmony, Liberty and Brownsville 
townships are well supplied with gravel from the bluffs, terraces 
and flood plains of the East Fork of Whitewater River and its 
larger tributaries. A little gravel in Harrison Township is found 
along Silver Creek, but the main amount is shipped in from 
Richmond of Wayne County. The gravel of Center Township 
comes mainly from along Hannah's Creek and its larger tribu-
taries. A small amount of an inferior quality is found in the 
bluffs of Four Mile Creek. No known workable deposits have 
been found in Union Township, and those that have be~n found 
contain a very poor quality of material. 
LIMESTONE. 
In the beds of the East Fork of Whitewater River and its 
larger tributaries are numerous outcrops of a blue limestone, 
which are probably the Oincinnati, all through the western part 
of the county. This stone is not needed as a road metal for the 
local use as long as there is such an abundant supply of gravel, and 
it is too soft for shipping. 
FAYETTE COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215 
Population in 1900 .......... , ..... , ..... , ..... , ........... " '" 13,495 
Miles of public roads ..... " .... " .... " .... " .............. '" 3S6 
Miles of Improved roads ................. , ........... , ..... , ... . 270 
Percentage of roads improved. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
Miles improved with gravel.................................... 270 
Miles improved with crushed stone ..... " .............. " .. .. .. . None 
Average original cost of gravel roads per mile * ..... " .. .. .. .. .. . $750 
Total original cost of Improved roads ......... " ................. $202,500 
Authority ............................... W. T. Murray, County Assessor 
*AIl Improved roads were built by the townships and the cost of $750 per mile 
Is estimated. 
Fayette Oounty is located in the east centJ."al part of Indiana, 
being separated from the Ohio boundary by Union County. It 
lies south of Henry and Wayne, west of Union, north of Franklin 
and east of Rush counties. . 
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Three geologiC3al periods seem to be represented by the surface 
formations of this county. The Laurel limestone of the Silurian 
occurs in the stream beds of the western portion, the' Cincinnati 
limestone of the Ordovici an in the stream beds of the easte·rn 
part, and the later Wisconsin drift of the Pleistocene forms the 
surface covering of the entire county, with the exception of a small 
area on either side of the West Fork of Whitewater River, in t.he 
southern part. The surface is somewhat broken by the valleys 
of the West Fork of Whitewater River, which passes through 
the central part of the county from north to south, and its 
tributaries. 
In quality, the material of this county for road building pur-
poses, ranks among the better of central Indiana. Percentage 
averages of the size of the material are 8 clay, 17 fine medium 
sand, 12 medium sand, 19 coarse sand, 23 roofing pebble, 19 
gravel and 2 boulder. The rock percentages are 83 limestone, 
8 crystallines, 6 shale, 2 chert, and 1 slate. For amount of road 
building material, the county, with the exception of the northwest 
corner, is well supplied. The large deposits, where over a hundred 
thousand cubic yards are present, are located in the bluffs and 
terraces of the West Fork of Whitewater River, and a few of 
its larger tributaries in the southwestern part of the county. 
The railway facilities are very good. The C., H. & D. and 
Big Four intersect at Connersville; the L. E. & W. runs north 
from Connersville, and a second division of the Big Four cuts the 
northwestern corner of the county. An interurban traction line is 
being built between Connersville and Rushville. 
GRAVEL. 
TOW'1L'ship 15 North, Range 12 and Par6s of 11 (lffu], 13 East. 
This ,area comprises 44 square miles along the northern boun-
dary of the county. With exception of along the West Fork of 
Whitewater River no good deposits are found in this township. 
One-half acre has been tested on the land of C. Carver in the 
southeast quarter of section 28 (15 N., 12 E.), and is known to be 
underlain with gravel beneath from 3 to 6 feet of stripping. 
Most of the deposit is below the water level. The material, ex-
cepting fine sand, which would have to be screened off, is o~ an 
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average quality.. Gravel is also known to occ.ur beneath the 
ground-water level on the place' of John Manlove in the northwest 
quarter of section 29. . 
Tests are said to show a good depth of gravel beneath water 
level in the flood plain of a small stream on the William Lamber-
son place in the southwest quarter of section 13 (15 N., 11 E.). 
In the vicinity of the West Fork of Whitewater River almost 
all of the gravel is obtained from the annual flood deposits. A 
very large deposit of this nature is to be seen at the bridge in the 
southeast quarter of section 31 (15 N., 13. E.). At this place an 
area 300 by 700 yards is covered with gravel varying in size from 
that of a walnut to a large apple, and of a very durable quality. 
An area of 100 by 100 yards is apparently underlain by gravel 
in the valley side of the West Fork of Whitewater River, on the 
D. Fiant place, in the northeast quarter of section 32. The bed 
has a known thickness of 25 feet and a stripping of from lY2 to 3 
feet. The size and quality are a little above average. 
Township 14 North, Range 12 and POII'ts of 11 and 13 East. 
This township forms the central part of Fayette County and 
comprises the larger parts of the civil townships of Waterloo, Jen-
nings, Harrison, Connersville and Fairview, and the northern 
edge of Orange. 
An area of about 50 by 100 yards is underlain with gravel and 
nne sand in the southeast quarter of section 10 (14 N., 13 E.), 
on the farm of J. Sutliff. This deposit is COVeTed with 3 feet of 
stripping and has a depth of 20 feet. The material is of about 
an average quality and size. 
A deposit composed of ! gravel and i nne sand is found out-
cropping for 300 yards along the bluff of a stream on the J.(Miller 
property, in the northwest quarter of section 23 (14 N., 13 E.). 
The depth is 20 feet above water level and 4+ feet below. 
Near the east central part of section 15 and the west central 
part of section 14 (14 N., 13 E.) are several acres that are known, 
by digging, to be more or less underlain by gravel. 
On the property belonging to Mrs. Esther Larimore, in the 
northeast quarter of section 28 (14 N., 13 E.), is a bed of gravel 
and nne sand located in a low hill, with from 2 to 4 feet of strip-
I· 
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ping and a depth of 13 feet. No bottom is found other than 
water. Tests of the following nature indicate a rectangle 100 by 
100 yards to be underlain. The south wall of the pit shows. an 
exposure of gravel 100 yards long, and a series of post holes ex-
tending paranel with the wall for 100 yards and 100 yards south 
of it are all in the gravel. A mean of two samples gives the aver-
age size and rock composition of the county. Five hundred cubic 
yards, at.a cost of 5 cents each, are used in the annual building 
and repairing of the roads for 2 miles north, 1 mile east, 1 mile 
south and 1 mile west. These roads appear to be smooth and dur-
able. 
A similar deposit ior size, rock composition, stripping and 
topographical position is found in the northwest quarter of sec-
tion 27 (14 N., 13 E.), on the R. Riggs land. The depth ranges 
between 4 and 18 feet, and the extent is undetermined. 
For about 200 yards along a stream bluff on the E. Oonaway 
property, in the north central part of section 35 (14 N., 13 E.), 
groundhog diggings indicate a deposit of gravel of a very fair 
quality. In ~esouthwest quarter of section 34, on the T. Lair 
farm, is a bed of gravel known, by plowing and other excavations, 
to underlie an area of 20 by 200 yards. The bed rests upon the 
limestone, has a depth of 12 feet and a stripping of from 1 to 3 
feet. The size of the material and quality are a little below the 
average, and the rock percentages are 81 limest.one, 6 crystallines, 
10 shale, 1 slate and 2 chert. 
A material of aV!'lrage size and quality is found in the Muff of 
a small stream on the property of H. Helvy, in the southeast quar-
ter of section 33. The extent of the surface underlain by it is 
known to be 30 by 70 yards, the depth is 12 feet and the stripping 
from 4 to 5 feet. 
In the east bluff of the West Fork of Whitewater River, and 
extending back for several hundred yards from the face, in the 
northeastern part of Oonnersville, are 45 acres which have been 
carefully tested by the 0., H. & D. Ry. 00. and are known to be 
underlain by gravel. A section at the pit shows (a) stripping, 3 
to 6 feet; (b) gravel a very little below the average for size, 5 
feet; (c) gravel containing 20 per cent. roofing pebble and 5 per 
cent. gravel, 3% feet; (d) sand, 1112 feet; (e) slump, 10 feet. 
26-Geolecy. 
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From 1,000 to 2,500 cubic yards of this material are taken out 
daily by means of a steam shovel and are used on the railroad for 
ballast. Immediately across the river from this pit a number of 
acres have been tested and are known to be underlain by gravel. 
Another bluff deposit of this river is found on the J. Jones 
place, in the northeast corner of section 18 (14 N., 13 E.). This 
bed, underlying sevel·al acres, has a stripping ranging between 2 
and 3 feet and a depth of 18+ feet. The quality and siz!3 of this 
material are a little above the average. 
In the northeast quarter of section 7 (14 N., 13 E.), on the 
land belonging to George Ostheimer, is a bed of gravel showing 
along the bluff face for 150 feet. The depth of this deposit is 25 
feet and the stripping 1J,1:! feet. The size of the material and 
quality are a little above the average, and the rock percentages are 
81 limestone, 9 crystallines, 7 shale, 2 chert and 1 slate:. Very 
frequently this material grades into fine sand. As a road metal 
it is durable, and gives good satisfaction. 
In the bluff of the West. Fork of Whitewater River, on the land 
of H. White, in the southwest quarter of section 6, is a bed of 
gravel having 11/2 feet of stripping, a depth of 25 feet and a prob-
able extent of 30 by 200 yards. The rock comp()sition is about 
the average~ but the size and quality of the material are a little 
above. Creek gravel of a good quality is also obtained from a 
small stream in the southwest quarter of section 6. 
From Connersville on north to the county line the bluffs, ter-
races and flood plains of the West Fork of Whitewater River are 
almost continuous gravel beds. It is very probable that over a 
million cubic yards could be obtained along this stream. From 
the flood deposits alone several thousand cubic yards are obtained 
annually. 
On the land of G. Holton, in the southeast quarter of section 11 
(14 N., 12 E.), is a bed of gravel in the east bluffs of a tributary 
to the West Fork of Whitewater River, 50 feet above the stream 
and 1;4 mile from it. The thickness of the bed is 18 feet, the 
stripping from 3 to 8 feet and the surface underlain with either 
gravel or fine sand at least 50 by 100 yards and probably much 
greater. The rock composition is about the average and the sizes 
are 5 per cent. clay, 20 per cent. fine medium sand, 5 per cent. 
medium sand, 15 per cent. coarse sand, 25 per cent. roofing peb-
Plate VII. 
(a) ;:.The wall of the C., H. & D. Gravel Pit at Connersville. 
(b) A nearer view of the wall of the C., H. & D. Gravel Pit at Connersville. 
A line of boulders is easily recognized near the top. 
404 REPORT OF STATE GEOLOGIST. 
ble, 28 per cent. gravel and 2 per cent. boulder. This material 
ranks above the average for durability. 
A gravel ranking decidedly above the average for wear on the 
road is found on the J. McCan farm, in the southwest quarter of 
section 4 (14 N., 12 E.), ~J_~$.i,~@1 a stream. This deposit' 
is workable, with a depth varying between 13 and 25 feet and a 
stripping of from 5 to 11 feet. The rock percentages are 80% 
limestone, 10 crystallines, 5 ch~rt, 4 shale and % slate, and the 
sizes are 9 per cent. clay, 10 per cent. fine medium sand, 3 per 
cent. medium sand, 12 per cent. coarse sand, 30 per cent. roofing 
pebble, 31 per cent. gravel and 5 per cent. boulder. 
A medium size and quality of gravel is found in a creek bluff in . 
the south central part of section 6, on the S. Shortridge property. 
This deposit rests upon a fine sand bottom, has a depth of 20 feet, 
a stripping of 3 feet and is probably workable. Gradations into 
fine sand and hardpan are common. This material is used in the 
building and repairing of the roads for 6 miles west, 4 miles north 
and 1 mile east. 
Underlying several acres in the northwest quarter of section 16, 
on the J. C. Foster place, is a deposit of gravel with a depth of 
25 feet and a stripping of 2 feet. The material is below the aver-
age in both size and quality; and the rock percentages are 80 lime-
stone, 8 crystallines, 6 shale, 4 chert and 2 limonite. Hardpan 
and fine sand are often encountered in this deposit. In the bluff 
of a small stream in the northwest quarter of section 22, on the 
property of W. Moffatt, are probably 2 or 3 acres underlain by 
gravel. 
On the land of J. N. Davis, in the southwest quarter. of section 
29 (14 N., 12 E.), is a deposit of gravel with a depth of 40 feet 
and a stripping of 1 foot. The surface underlain is known to be 
at least 60 by 80 yards. A section shows: (a) soil, 1 foot; (b) 
material composed of 40 per cent. clay, 40 per cent. boulder and 
20 per cent. gravel, 8 feet; (c) a coarse gravel containing 20 per 
cent. of a very calcareous clay, 1~ feet; (d) boulder and calcareous 
clay, 2 feet; (e) material of average size, which comes out in great 
masses so thorOlighly cemented by a calcareous clay' that they have 
to be blasted a part, 13 feet. Becau!'ie of this cement this gravel 
makes a hard, smooth and very durable road. A bed of gravel is 
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reported on the Lockhart and Griffith farms, in the northeast quar-
ter of section 32 (14 N., 12 E.). 
Extending for about 200 yards in a low stream bed in the no:rth-
west quarter of section 31, on the farm of the Michener heirs, is a 
bed of gravel with a depth where tested of 8 feet. A material a 
little belo-tv 'the av~rage for size is also found in a stream bluff on 
the land of W. O. Moffatt, in the northeast quarter of section 19 
(14 N., 12 E.). The stripping is 2 feet, the depth 10 feet and the 
area underlain is about 1 ftc-re. 
A rather fine material is also found in the northeast quarter of 
section 13 (14 N., 11 E.), on the B. Oarr place. The depth of 
this deposit is 20 feet, the stripping 6 feet and the extent of the 
surface underlain about 60 by 70 yards. The rock percentages 
are 79 limestone, 11 crystallines, 6 shale and 4 chert.. This is the 
only known deposit of economic importance in the civil township 
of Fairview. 
Township 13 North, Rarnge 12 and Parts 0'1 11 arnd 13 East. 
This area of 84 square miles occupies the southern part of the 
county and contains the civil townships of Orange, Oohimbia, 
Jackson and parts of Oonnersville and Jennings. 
Numerous locations are found in the stream bluffs and terraces 
of the southern halves of Orange and Oolumbia townships, but 
very few have been opened beeause of the large supply of creek 
gravel. This creek gravel is very little oxidized, and consequently 
durable, but its slowness in packing makes it rather unsatisfactory. 
In the northern half of these two the gravel is obtained from the 
bluffs and terraces of streams. Along a tributary to the West 
Fork of Whitewater River there are pits opened in the bluffs on 
the farms of A. Pike, in the northwest quarter of section 2, I. Daly, 
in the southwest quarter of section 2, J. Gray, in the southwest 
corner of section 1, H. Hadley, in the northwest corner of section 
12, and in the terraces on the farms of W. Tate, in the northwest 
quarter of section 18, and H. Jones, in the southeast quarter of 
section 18 (13 N., 11 K). 
The deposit of the Gray and Hadley places has a depth of 13 feet 
and no bottom reached, a stripping of 2 feet and underlies a sur-
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face of 30 by 270 yards. The quality of the material is above the 
average, the sizes being 5 per cent. clay, 13 per cent. fine medium 
sand, 7 per cent. medium' sand, 25 per cent. coarse sand, 25 per 
cent. roofing pebble, 24 pel' cent. gravel and 1 per cent. boulder; 
and the rock percentages 80 limestone, 8 shale, 7 crystallines, 4 
chert and 1 Alate. A similar gTavel for quality is found exposed 
in the stream bluff Yt of a mile southeast of this deposit. Here 
the exposure, which has been developed by the stream cutting on 
the north bank and producing a slumping, is 100 yards long and 
35 feet from the bottom to the top. A number of places are re-
ported in this immediate neighborhood where the gravel underlies 
the surface. 
On the W. Tate property the deposit seems to be workable. It 
has a stripping of 2 feet and a depth of 10 feet without any bot-
tom being reached. For quality and size this material is above 
the average. The Jones deposit is similar in quality and has a 
depth of 12 feet and a stripping of 2 feet. The extent is undeter-
mined. 
A bed compDsed of 1h gravel and % fine sand is located on the 
Murphy farm, in the southwest quarter of section 5 (13 N., 12 
E.). The thickness of this deposit: is 8 feet and the stripping 2 
feet. The rock composition and size of material are abollt average. 
Although large amounts of gravel are known to be present in the 
bluffs, terraces and flood plains of the West Fork of Whitewater 
River, very few pits have been opened because of the ahundant 
supply furnished by the annual floods. Small pits have been 
opened in the west bluff on the Conica heirs' place, in the south-
west'corner of section 14, and on that of Thomas Wright, in the 
southwest corner of section 11 (13 N., 12 E.). The former is 
known to be present in the bluff for 200 yards and to have a strip-
ping of 1h to 2 feet,. It has been worked to a depth of 17 feet 
without reaching the bottom. The rock composition and size of 
the material are about average. The latter has been found to fol-
low the bluff for 150 yards, to be under from 1 to 5 feet of strip-
ping and to be similar to the former in quality. 
Advancing eastward from the West Fork of Whitewater River 
we find no known workable deposits until we reach the eastern half 
of the civil township of Jackson. Here we find on the land be-
Plate VIII. 
(a) An abrupt change from gravel to clay In the C., H. & D. Pit at Connersville. 
The clay can be recognized by its furrowed character. 
(b) Gravel deposit at the junction of the East and West Forks of the White-
water River near Brookville. 
lllustrating the deposition of gravel by the retarded current as it turns from 
the. channel to the flood plain. 
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longing to A. Backhouse, in the southwest quarter of section 28 
(13 N., 13 E.), a location in a hill which is situated in the center 
of a valley. This hill, which has been found by a number of tests 
to be composed of gravel, is 100 yards long, 60 yards wide and 6 
yards high. .. -
In a stream bluff several hundred yards northeast of the Back-
house deposit and in the same quarter section is a bed of gravel, 
fine sand and clay on the place of W. Wildaridge. This bed is 
known to follow the bluff for 250 yards, t() have a depth of 20 feet 
and a stripping ranging between 1 and 4 feet. The quality of 
this material, excepting the clay and fine sand, .which compose 
fully half of the deposit, is about the average. A gravel a little 
above average in size and quality is known to underlie the surface 
on the C. Mahle place, in the southeast quarter of section 27 (13 
N., 13 E.). 
Underlying a surface of 70 by 200 yards in the northwest quar-
ter of section 26, on the land of C. Blackburn, is a bed of gravel, \ 
resting upon a clay bottom, with a depth of 14 feet and a stripping 
of 2% feet. The average of 2 samples gives the following sizes: 
7 per cent. clay, 7 per cent. fine medium sand, 10 per cent. medium 
sand, 25 per cent. coarse sand, 25 per cent. roofing pebble, 25 per 
cent. gravel and 1 per cent. boulder. The rock composition is 
about the average. . 
At least 4 or 5 acres are underlain with a gravel similar in qual-
ity to the Blackburn, on the S. Cockafair farm, in the southeast 
qu~rter of section 23 (13 N., 13 E.). This bed is located in a 
stream bluff, rests upon a clay bottom, has a depth of 18 foot and 
a stripping ranging between ! and 2 feet. 
h,l the northwest quarter of section 23, on the land of A. 'T. 
Becket, is a bed of graNel, which is known to be present in a stream 
bluff for 300 yards and to extend back from its face in places for 
50 feet. This bed rests upon a clay bottom, has a thickness of 18 
feet and a stripping of 2112 feet. The rock composition is about 
average and the size a little below. Gradations into fine sand and 
clay are common. 
On the property belonging to Mrs. Alice Jackson and the ad-
jacent farm to the west are a number of small deposits of gravel 
which occur in the bluff of a small stream for about Y2 mile. 
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Where they have been opened they are found to contain a rather 
fine quality of gravel, to have a depth of about 10 feet and a strip-
ping of from 2 to 4 feet. 
LIMESTONE. 
Numerous outcrops of what is probably the Laurel limestone 
occur in the beds of streams in western Fayette County. The 
stone is hard and has a bluish color. A sample was obtained from 
a stream bed where stone was being taken out for ballast for the 
interurban line being built between Oonnersville and Rushville, 
in the east central part of section 30 (14 N., 12 E.), on the farm 
of J. Ochiltree. The depth of the deposit at this place is known 
to be 12 feet, and the beds vary between 1h and 3 feet in thick-
ness. 
The results of the tests of the U. S. Road Testing Laboratory 
on a sample of this rock are given herewith as follows: 
Results of Physical Tests of Laurel Limestone from the James Och~1tree Farm.-'" 
Specific gravity.... . . . . . . . . . . . . . 2. 7 French coefficient of wear. 14.8 
Weight per cu. ft. ......... (lbs.) 168.4 Hardness ................. --5.3 
Water absorbed per cu. ft..(lbs.) 2.18 Toughness................ 6 
Per cent. of wear.............. 2.7 Cementing value-Dry.... 34 
Wet.... 65 
"A rather soft limestone, rather low in toughness, with fairly high 
resistance to wear and fair cementing value. Best suited to high~ay and 
country-road traffic."-Page. 
A chemical analysis by the chemist at the Road T'esting Labora· 
tory shows the composition of the limestone to be as follows: 
Chemical Analysis of Laurel Limestone from the James Ochiltree Farm. 
Per cent. 
Alumina (Al20 S ) ••••••••••••••••••••••••••••••••••••••••••••••••• 2.01 
Iron oxide (Fe20 s)' • . • . . . • . • • • . • . • • • • . • • • • • • • . • • • • • • • • • • . . • • . • • • . . .76 
Lime (CaO) ..................................................... 37.10 
Magnesia (MgO) ................................................. 7.67 
Insoluble in hydrochloric acid .................................... 15.04 
Loss on ignition .................................................. 36.49 
Total ....................................................... 100.20 
"Sample is unusually rich in phosphoric acid. The insoluble portion is 
clay." 
-For standard of comparison see p. 79. 
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FRANKLIN OOUNTY. 
Area in square miles ... " ....... , " ........ " ................. . 
Population in 1900 ............................................ . 
Miles of public roads .......................................... . 
Miles of improved roads ....................................... . 
394 
16,388 
1,000 
143 
Percentage of roads improved .................. , .... " .. .. .. .. . 14.3 
Miles improved with graveL ..... , '" ... ... ... .... ... .. .. . ... .. . 143 
Miles improved with crushed stone .............. , ...... " ..... , . None 
Average original cost of gravel roads per mile .................. , $2,000 
Total original cost of improved roads ............ , ............... $286,000 
Annual cost of repairs per mile on gravel roads 5 years old. .. .. . $65 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 80 
Satisfaction of farmers with investment in improved roads. . . . . . Good 
Authority .............................. Chas. A. Miller, County Auditor 
Franklin Oounty is situated on the ea8t border of the State, 
south of Union and Fayette, west of Rush and Decatur and north 
of Dearborn and Ripley counties. The topography of this county 
is that of a plain cut to a depth ranging between 300 and 400 feet 
by the larger streams. The East Fork of Whitewater River with 
the main Whitewater River traverse diagonally across the central 
part of the county from the northwest to the southeast. The East 
Fork passes about due north from where it empties into the main 
stream at Brookville. 
The surface rocks of this county b€long to three geological 
periods. The soft, blue limestone, which outcrops in all of the 
deeper valleys, is th(> Cincinnati stone and belongs to the Ordo-
VICIan. The Laurel limestone, which is found outcropping in the 
hilltops west of I_aurel and north of Brookville, belongs to the 
Silurian period. The drift of the later ice invasion, which occu-
pies the northeastern part of the county and touches the northwest 
corner, and the older drift, which covers the greater part of the 
county and has for its surface a deposit of white clay several feet 
in thickness, belong to the Pleistocene period. 
1 
With the exception of 2 or 3 deposits, the only ones of economic 
importance are found in the bluffs, terraces and flood plains of the 
East and \Vest Forks of Whitewater River and the main stream 
below their union. Of these the terrace deposits are the main 
sources of supply at present. Large quantities of gravel are also 
obtained from the annual flood deposits. 
For little, weathering and size of material, with exception of 
rltANKLIN COUNTY. 
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the clay being very low, the quality of the gravel of this county' 
will rank among the first of central Indiana. The average sizes 
of the material are 2 per cent. clay, 6 per cent. fine medium sand, 
4 per cent. medium sand, 14 per cent. coarse sand, 27 per cent. 
roofing pebble, 42 per cent. gravel and 5 per cent. boulder, and 
the rock percentages are 80 limestone, 13 crystallines, 3.5 shale, .5 
sandstone and slate and 3 chert. 
The transportation facilities are very meager, one .division of 
the Big Four, which follows the valley of the West Fork of White-
water River and the main stream, being the only railroad. 
GRAVEL. 
Township 12 North, Ranges 12,13 aoo Pari; of 11 East; and the 
SoutherrIJ Three Miles of Township 10 arnd tke Nortkern 
Three Miles of Township 9 North, Range 1 
0Jnd Pari of 2 West. 
This area of 156 square miles comprises the northern 2-5 of the 
county and contains the civil townships of Bath, Fairfield, Bloom-
ing Grove, Laurel, Posey and the northern parts of Metamora, 
Brookville and Springfield. 
East of the East :E'ork of Whitewater River the practicable de-
posits are found along Indian, Big Cedar and Templeton's Creek, 
and in morainic hills in the west central part of the civil township 
of Springfield. These morainic deposits are found in the south-
east quarter of section 18 (9 N., 1 W), on the farms of Mrs. Mary 
Elwell and P. M. Elwell. They underlie about 1 acre, rest upon 
clay bottoms, are beneath from 1;2 to 3 feet of surface and have 
average depths of about 12 feet. The rock percentages are &5 
limestone, 9 crystallines and 6 shale, and the sizes of the material 
are 8 per cent. clay, 10 per cent. fine medium sand, 12 per cent. 
medium sand, 30 per cent. coarse sand, 30 per cent. roofing pebble, 
9 per cent. gravel and 1 per cent. boulder. This material, because 
of its inferior quality and limited amount, should be used only in 
the immediate neighborhood. 
A !mrface of 100 by 300 yards in the north central part of sec-
tion 26 (10 N., 2 W.), on the Beesley heirs' property, in the val-
ley side of Templeton's Creek, has received scattered tests. It is 
found to he underlain by gravel, fine sand and clay, which grade 
PI. IX. '" 
(a) Gravel bar at junction of Forks of Whitewater near Brookville. 
Illustrating the assorting power of the currents, which become more and more retarded, 
as they advance onto the flood plain. At the water level the material is very 
coarse, but becomes finer as it gets farther from the stream. 
(b) A nearer view of the above. 
Illustrating decrease in coarseness of the gravel as ope advances from the stream. 
...-------------- ----
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into one another. The depo&it has been worked to a depth of 8 
feet without reaching the bottom, and the stripping varies between 
1/2 and 3 .teet. The quality is not as good as that along the East 
Fork of Whitewater, the sizes being much smaller and the oxida-
tion higher. The rock percentages are '88 limestone, 5 crystallines, 
5 shale and 2 limonite. This material is used in building and re-
pairing for 4 miles east and 1 mile south. 
As already mentioned, the terraces and flood plain of White-
water River are almost continuous beds of gravel and fine sand, 
now and then grading abruptly into clay. The present supply 
for the building and repairing of roads comes from the annual 
flood deposits and small pits in the terraces. Pits of the second 
terrace above the flood plain are found on the places of W. Arm-
strong, in the southwest quarter of section 21, and Mrs. P. M. 
Cory, in the northwest corner of section 28 (10 N., 2 W.). 
Both the Armstrong and Cory deposits are known to be far bet-
ter than workable. .No bottom has been found to either, and the 
size of the material is above the average. The rock composition 
is about average. The surface overlying the former is from two 
inches to S feet and the latter from two inches to 1 foot. The 
former has been worked to a depth of 12 feet and the latter 6 feet. 
Wells in the town of Fairfield, where these pits are located, are al-
most all in a good quality of gTavel. 
A gravel pit in the first terrace of this river is found on the land 
belonging to Bert Logan, in the northeast quarter of section 9 (9 
N., 2 W.). This deposit is known to have an extent of at least 
40 by 100 yards and a stripping ranging between 1-6 and 4 feet. 
It has been worked in places to a depth of 25 feet and no bottom 
has been reached. The quality of this material is very good, the 
size being about the average, except the amount of clay, about 8 
per cent., which causes it to pack well. The rock percentages are 
75 li:rp.estone, 11 crystallines, 5 chert, 5 shale and 4 limonite. 
Ina morainic hill which stands 45 feet above the adjacent re-
gion, in the central part of section 7 (9 N., 2 W.), on land belong-
ing to the ('ounty, is a bed of gravel underlying 1% acres, with a 
stripping of from 3 to 6 feet and a depth of 25 feet. No bottom 
has been found. The sizes of the material are 17 per cent. clay, 
3 per cent. nne medium sand, 1 per cent. medium sand, 5 per cent. 
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coarse sand, 12 per cent. roofing pehble, 50 per cent. gravel and 12 
per cent. boulder, and the rock composition is about the average. 
Although the gravel in places merges somewhat into clay and fine 
sand, it is of a good quality. The high percentage of clay makes 
the roads built by it a little more muddy than the average, but the 
quickness in packing and the remaining on the roads makes it a 
very desirable material. 
Advancing westward from this deposit no other of economic 
importance is known until the vaney of the West Fork of White--
water River is reached; and this, like the East Fork, has almost 
continuous beds of gravel in its terraces and flood plains. Its 
flood deposits, because of their accessibility, furnish the larger part' 
of the gravel used on the roads. On the first terrace openings 
have been made on the places of the Williams heirs, in the north-
west quarter of section 16, Masters, in the west1ifentral part of sec-
tion 16, and G. Hunsenner, in the north central part of section 21 
(12 N., 12 E.). 
All of these deposits are known to be workable, and the bottoms 
have been found to none. The Williams has been worked to a 
depth of 10 feet, and contains from three inches to 2 feet of strip-
ping. The sizes are .5 pel' cent. clay, 1.5 per cent. fine medium 
sand, 7 per cent. medium sand, 18 per cent. coarse sand, 23 per 
cent. roofing pebble, 45 per cent. gravel and 5 per cent. boulder. 
The rock percentages are 75 limestone, 18 crystallines, 4 chert, 2 
shale and 1 sandstone. The low per cent. of clay causes great 
slowness in packing. The Masters deposit is beneath 112 foot of 
surface and has been worked to a depth of 14 feet. The sizes are 
a little below the average, with .5 per cent. clay, and the rock com-
position similar to the Wmiams. The Lockwood deposit has been 
worked to a depth of 6 feet and has no stripping. The material 
is rather small for size and the amonnt of clay very low. The 
rock perC€11tages are 91 limestone, 7 crystallines, 1 chert and 1 
shale. 
For abol1t 100 yarus in the banks of a small stream in the 
sonthwest quarter of section 18 (12 N., 12 E.), on the land of E. 
Fey, is a bed of gravel which has been exposed by groundhog dig-
gings. The depth is known to be 13 feet and the stripping from 
2 to 6 feet. 
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A residual gravel is obtained from a creek bed near the south 
central part of section 34 (12 N., 11 E.), and the north central 
part of section 3 (11 N., 11 E.). It is made up of 35 per cent. 
limestone, 30 per cent. sandy shale, 25 per cent. argillaceous chert 
and 10 per cent. quartz. 
All of the civil townships of this congressional township contain 
from 50 to 75 per cent. of improved roads, with th~ exception of 
Posey, which has only % mile, and the western half of Laurel. 
Township 11 alnd Part of 10 NO'rth J Ranges 12 0JJU1 Parts of 11' 
and 13 East; al/1d Townships 8 and 9 NO'rthJ 
RaI/1ges 1 .. 2 and Part of 3 West. 
This area of 284 square miles makes up the southern 3-5 of the 
county and compwes the civil townships of Ray, Salt Creek, But-
ler, Highland, ~itewater and parts of Metamora, Brookville and 
Springfield. With the exception of some fragmental piece,s of 
residual material collected in the stream beds from the bed rock, 
no gravel deposits are found west of the West Fork of Whitewater 
and the main river. 
A considerable amorunt of this residual material is found in the 
northwest quarter of section 4 (11 N., 12 E.), in the bed of a 
tributary to the West Fork of Whitewater. It is composed of 54 
per cent. limestone, 20 per cent. shale, 15 per cent. argillaceous 
chert and 11 per cent. crystallines, Where it is found in Pipe 
Creek at H eimond, in Blue Creek between Highland Center and 
St. Peters and in numerous other places of these parts it is com-
posed entirely of fragments of a soft, shaly, blue limestone which 
probably belongs to the Cincinnati group. The fragments that 
are put on the road vary from li~ to 6 inches across. 
Both the flood plains and tefl'aces of the West Fork and White-
water River proper contain lnrge quantities of gravel in all of the 
sections. As in the vicinity of the river in the other congressional 
township, thE' greater part of the gravel is obtained from the flood 
deposits. Terrace deposits have been opened on the places of D. 
Hawkins, in the northwest quarter of section 3 ; H. Kimball, in the 
north central part of section 2; Mrs. L. Trageser, in the southeast 
quarter of section 2; J. S. Martin, in the north central part of 
section 11 (11 N., 13 E) ; :e:. Stoops, in the southwest quarter of 
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section 19; H. Grimme, in the northwest quarter of section 32 
(9 N., 2 W.); J. Fohl, in the central part of section 13; J. Wil-
helm, in the southeast quarter of section 13 (8 N., 2 W.), and J. 
Rudicil, in the northeast quarter of section 29 (8 N., 1 W.). 
Yery good exposures are found in the side of the terrace near the 
junction of Little Oedar and Richland creeks with Whitewater 
river. 
The Hawkins, Kimball and Trageser deposits are all much bet-
ter than workahle, are beneath from % to 2 feet of surface and 
have been worked to depths of about 7 feet. No bottoms have been 
found. The sizes of the material are .5 per cent. clay, 3.5 per 
cent. fine medium sand, 2 per cent. medium sand, 14 per cent. 
coarse sand, 30 per cent. roofing pebble, ·17 per cent. gravel and 3 
per cent. houlder. The color is gray and the oxidation is very low. 
The selling price at the pits is 5 cents per cubic yard. This ma-
terial is very durable, but packs slowly because of no clay. 
The :Martin deposit is similar to these deposits, with exception 
of having been worked to a depth of 12 feet and having a tested 
extent of -1:5 by 250 yards. It occurs on a spur, which is a rem-
nant of the first terrace, extending out from the bluff. Another 
similar deposit is the Stoops, except that it occurs on the second 
terrace above the flood plain instead of the first and has a known 
extent of 50 by 250 yards. 
The Grimme pit is found in the second terrace above the flood 
plain. It. shows a depth of 7 feet and from 1/2 to 3 feet of strip-
ping. No bottom has been found. The extent of the deposit is 
known to be for ilOO yards along the terrace fronL The sizes of 
the material are about average and the rock percentages are 75 
limestone, 11 cryst.allines, 5 chert, 5 shale and 4 limonite. 
The Fohl bed occurs in the first terrace beneath from 1;4 to 6 
feet of surface, and has been wO:l'ked to a depth of 20 feet without 
any bottom being reacheo. The extent is at least 50 hy 150 yards. 
The rock composition is about the average and the sizes are 4 per 
cent. clay, 12 pel' cent. fine ~edium sand~ 5 per cent. medium sand, 
35 per cent. coarse sand, 30 per cent. roofing pebble, 12 per cent: 
gravel and 2 per cent. houlder. The Wilhelm pit, cellars and dug 
wells of Oedar Grove show a similar quality of gravel. The ma-
terial of the Rudicil pit is reported to be a little coarser. 
~-Geology. 
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In the northern part of Brookville, on the lots of W. Smeister, 
is a workable bed of average size gravel in the front of the third 
terrace above the flood plain. 
East of Whitewater River there are no workable deposits; but 
some small sandy ones are found on the places of M. Hayes, in the 
south central part of section 1, and J. Stevens, in the west central 
part of section 36 (8 N., 1 W.). Some road-building material is, 
obtained from the flood deposits of .J ohnson's Fork. 
LIMESTO.NE. 
In almost every part of this county the soft, blue and often shaly 
Oincinnati limestone occurs in the stream beds. At a number of 
places .in Harper's Branch, Oedar Fork, Pipe and Blue creeks 
broken fragments of this stone have accumulated on the stream 
beds. These fragments are generally thin, much oxidized and 
more or less shaly. When put on the road they break up quickly 
and make a road which soon becomes rutty. If take:q in the un-
weathered conditions and free from shale this stone will probably 
give very fair satisfaction. Because of the abundant outcrops, a 
small portable stone crusher could be set in almost any vicinity 
where a road material is needed. Since the transportation facili-
ties are very poor this would undoubtedly be the most economical 
way of obtaining a road metal. 
What seems to be a very fair quality of limestone for macadam 
is found at the J. P. Secrest quarry a couple of miles west of 
Laurel. This is the Laurel limestone. It is hard and varies in 
color between a gray and blue. A large quantity of this stone is 
found in the vicinity of this quarry. It also is quarried in the 
west central part of section 13 on the Wilhelm place. 
About three miles southwest of Laurel im important quarry has 
been opened at Derbyshire Falls. Here ten layers of Laurel lime-
stone ranging in thickness from two and a half to six inches and 
aggregating four feet two inches are exposed beneath two feet of 
. stripping. This. stone is quite hard and durable, and will make a 
good quality of macadam material. A spur of the Big Four Rail-
way has been built to the quarry, so that transportation facilities 
are good. 
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RUSH COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406 
Population in 1900 ........................... :................. 20,148 
Miles of public roads............................. ............ 1,100 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550 
Percentage of roads improved.................................. 50 
Miles improved with gravel* ........ , .................... , .. ... 540.75 
Miles improved with crushed stone ............. '" .. ... ... ... ... 9.25 
Average original cost of gravel roads per mile*'~. . . . . . . .. . . . .. . .. $1,500 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . . . . .. $3,000 
Total original cost of improved roads ........................... $539,100 
Annual cost of repairs on gravel roads 5 years old. . . . . . . . . . . . . . . . $150 
First improved roads built..................................... 1866 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 10 
Satisfaction of farmers with investment in improved roads. .. .. .. Good 
Authority ........................... A. L. Stewart, Ex-County Surveyor 
"Includes 400 miles of gravel roads built by the townships at au estimated aver·· 
age cost of $750 per mile. 
··Average cost of 140.9 mile~ built under coutract by sale of bonds. 
This county lies west of Fayette and Franklin, north of Decatur, 
east of Shelby and Hancock, and south of Henry and Hancock. 
It has the form of a rectangle with a width from east to' west of 
18 miles and a length from north to south of 23 miles. 
Three geologi~al periods are represented by the outcropping 
rocks of this county. The -l('Laurel limestone and Waldron clay, 
which outcrop 200 yards above the bridge in the Big Flatrock 
Creek at :Moscow and 40 yards below the bridge in Little Flatrock 
Creek at Milroy, belong to the Niagara. G;oing up stream 
from this outcrop at :Moscow, "the Laurel limestone soon passes 
below drainage and the Devonian limestone occurs in the bed of 
the creek." The drift, which covers the entire county to a depth 
on an average of 100 feet, belongs to the earlier and later invasions 
of the Wisconsin ice sheet, which is of the Pleistocene period. 
The topography of this county is that of a gently undulating 
plain, with a small moraine crossing its. southeast corner and an-
other traversing its western half from north to south. 
The large deposits of gravel, from which 100,000 cubic yards 
might be obt.ained, are found in the terraces and flood plains of 
Big Blue River, Big Flatrock Creek and a morainic ridge in the 
southeastern part of the ciyil township of Union. Small but still 
'Tweuty-fourth Ann. Rep. Ind. Geol. S"rv., pages 139 and 14(). 
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Fig, 33, ShOwing the distribution of road materials in Rush County, 
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workable deposits are found in the bluffs, terraces and flood plains 
of Six Mile, Three Mile, Shankitunk, Mud and Little Flatrock 
creeks, in Httle Blue River and in morainic hills and ridges in the 
eastern part of the civil township of Walker and the northern part 
6f Center. For amount and quality of gravel Rush Oounty stands 
among the first of central Indiana. The average sizes of the ma-
terial for the, county are 8.5 per cent. clay, 16.5 per cent. fine 
medium sand, 13 per cent. medium sand, 18 per cent. coarse sand, 
24 per cent. roofing pebble, 18 per cent. gravel and 2 per cent. 
boulder; and the rock percentages are 78 limestone, 11 crystallines, 
6.5 shale, 2 slate, 2 chert and .5 sandstone. 
The railway facilities are splendid. Intersecting at Rushville, 
the county seat, and radiating in all directions are the Ft. Wayne, 
Cincinnati and Louisville, the Oincinnati, Hamilton and Dayton, 
the Michigan division of the Big Four and the Oolumbus and 
Oambridge Oity branch of the Pennsylvania. 
GRAVEL. 
T011J11ship 15 N orill" Rarnges 9, 10 amd Parris of 8 and 11 East'. 
This area of 108 square miles comprises the northern fourth of 
the county. In it are found the civil townships of Ripley, Oenter 
and Washington. Ninety per cent. of the roads of the first are 
graveled, 84 per cent. of the second and 85 per cent. of the last. 
This area, with the exception of the southeast corner, the north-
east boundary and a few square miles in the central part, is very 
well supplied with gravel for road purposes. The principal de-
posits are located in the flood plains, terraces and bluffs of the 
larger streams, and in some kames in the northern part of the civil 
township of Oenter. 
Some very fair deposits are found in the bluffs and terraces of 
Six Mile Oreek. Among these are bluff deposits on the E. Hunt 
place, in the south central part of section 15, and on that of R. 
Harter, in the northeast corner of section 10, and a terrace deposit 
on the J. ¥oore land, in the northwest corner of'section 11 (15 N ..• 
8 E.). 
On the Hunt farm about 2l1z acres have been roughly tested 
and seem to be underlain with a good quality of gravel. The 
depth of the deposit at the pit is 15 feet without any bottom other 
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than water being reached, and the stripping is 6 feet. The qual-
ity for road building, because of size and little o'Xidation, is con-
siderably above the average for a material above the ground-water 
level. 
On the Harter place 4 or 5 acres are known, by several pit open-
ings and some scattered teMs, to be underlain by gravel and fine 
sand. At the pits the depth is 9 feet without any bottom being 
found, stripping 11/2 feet and size of material, rock composition 
and amount of weathering about average. The Moore, with a 
similar stripping, depth and quality of material, underlies about 2 
acres. 
Although a large amount of gravel is known to occur in the 
bluffs and terraces of Three Mile Creek, only two pits have been 
opened. These are on the C. Estes property, in the southeast cor-
ner of section 6, and that of C_ Hill, in the northeast corner of 
section 7 (15 N., 9 K). Both deposits occur in the bluff and are 
rather similar in quality, the size of the material and rock percent-
ages being about the average. The Estes deposit is from 7 to' 20 
feet deep and is known by rough tests to underlie 60 by 100 yards 
O'f surface. The stripping ranges between 2 and 6 feet. 
The flood plains, terraces and bluffs of Big Blue River contain 
abundance of gravel to supply the local need for years to' cO'me. 
Because of availability, deposits have only been opened in the 
bluffs and terraces. In the bluffs we find openings on the James 
Forbis place, in the northeast quarter of section 34; the H. Adams, 
in the northwest quarter of section 35; the Clark, in the northeast 
quarter of section 26 (15 N., 8 E.); the J. Newby, in the north-
west quarter of section 30; the T. Moore, in the south central part 
of section 24; the H. Phelps, in the south central part of section 
24; the Benford, in the northeast quarter O'f section 19, and other 
places near the central part of section 18 and the northeast corner 
of section 4 (15 N., 9 K). 
The A<lams pit is known to underlie 20 by 150 yards, to have a 
depth of 10 feet withO'ut any bottom being reached and a stripping 
of 1 foot. The rock percentages are about average, and· the sizes 
of the material at the pit are 5 per cent. clay, 8 per cent. fine 
medium sand, 2 per cent. medium sand, 3 per cent. coarse sand, 15 
per cent. roofing pebble, 60 per cent. gravel and 7 per cent. boul-
der. 
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In a bluff standing 50 feet above the terraces of"Blue River is 
the deposit on the Newby farm. At the pit there is from 2 to 5 
feet of stripping, a depth of 12 feet and a workable extent. Both 
the size of the material and rock composition are about the aver-
age. A rather undesirable material is that found at the Moore 
pit, being made up of 25 per cent. ooulders and 45 per cent. fine 
sand. The Phelps bed is workable and contains material of aver-
age quality. 
Five or six acres, by scattered tests, are claimed to be underlain 
on the Benford place, which seems to be a remnant of an old ter-
race. The depth of the b€d is 12 feet and the stripping from 1 to 
3 feet. The size of the material is a little above the average. 
In Carthage the wells in general and many of the cellars are 
in the gravel. The gravel is also often reached in grading. 
A material somewhat above the average in sizes is found on the 
V. A. Heaton and J. E. Sims farms, in the northwest corner of 
section 4 (15 N., 9 E.). The depth to ground-water level, beneath 
which no tests have been made, is 12 feet, and the surface under-
lain is 100 by 100 yards. The stripping ranges b€tween % and 1 
foot. As a road material this gravel is of about an average 
quality. 
In what appears to b!1 a remnant of the second terrace above the 
flood plain of Blue River is a bed or gravel and fine sand on the 
O. W. Righter property, in the northeast quarter of section 17 
(15 N., 9 E.). This deposit, by a couple of pits and other ex-
cavations, seems to underlie the entire remnant, which would give 
a length of 400 yards and a width of 30 yards. The depth at a 
pit is 11 feet to ground-water level, below which the material has 
not been taken out. The stripping varies between 1 and 4 feet. 
The size of material and quality are about average. 
On the property belonging to A. Ruby, in the northwest quarter 
of section 15 (15 N., 9 E.), is a bed of gravel in the bluff of Three 
Mile Creek which shows the following sections: (a) stripping, 2V2 
feet; (b) fine gravel and fine sand interstratified, 6V2 feet; (c) 
gravel much above the average for size, 3% feet; (d) hardpan, 4 
feet; (e) gravel a little aoove the average for size, 9 feet. The 
rock percentages are 73 limeRtone, 13 crystallines, 5 shale, 4 chert, 
2 slate and 3 sandstone. The area underlain, as has been learned 
by plowing and post anger holes. is 100 bv 150 yards. Other 
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small deposit'!; are found in the bluff of this stream on the O. 
Sears farm, in the southeast corner of section 9 (15 N., 9 E.), 
and on tho W. Hull place, in the northeast quarter of the same 
section. 
In a morainic deposit on the farms of W. Cross, in the south-
west quarter of section 6 and the northwest corner of section 7 
(15 N., 10 E.), are several acres underlain by gravel and fine sand, 
as has been learned through 2 pit. openings, a few post auger holes 
and other excavations. At the pits t.he depth is about 17 feet and 
the stripping from 4 to 5 feet. The sizes of the material and rock 
percentages are about average. Where used on the roads this ma-
terial has given good satisfaction. 
In a kame, which stands out very conspicuously above the ad-
jacent region, is a bed of gravel underlying about % acre on the 
Newhouse land, in the northwest quarter of section 8. The depth 
of the deposit is from 5 to 17 feet and the stripping 2% feet. 
The sizes of the material are about the average for the county. 
On the farm of Mrs. Ellen English, in the southwest quarter of 
section 9, 4 or 5 acres of a kame, which is 35 feet high, have been 
tested and are known to be underlain by gravel. This bed of 
gravel rests on a clay bottom, is from 14 to 30 feet thick and has a 
stripping of from 1 to 4 feet. An average of three samples gives 
the following sizes: 12 per cent. clay, 25 per cent. fine medium 
sand, 9 per cent. medium sand, 8 per cent. coarse sand, 27 per 
cent. roofing peb"Qle, 17 per cent. gravel and 2 per cent. boulder, 
and the rock percentages are about the average. The amount of 
clay makes this gravel pack quickly and keeps the particleEl from 
rubbing against one another, thus giving a hard and durable road. 
In a kame which rises 50 feet above the adjacent country is a 
deposit of 4-5 fine sand and clay and 1-5 gravel underlying about 
15 acres, as learned through three pits and other openings, on the 
land belonging to G. Coulter, in the southwest quarter of section 
16 (15 N., 10 E.). The gravel occurs as irregular masses in the 
clay and fine sand. 
About 2 acres are known to be more or less underlain by gravel 
and fine sand, and one location has been found for setting a gravel 
excavator in the southwest quarter of section 32 (15 N., 10 E.), 
on the J, Ward property. The bed rests upon a clay bottom, has 
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a depth where tested ranging between 10 and 15 feet and a strip-
ping between 1 and 5 feet. 
All along Little Blue River farmers report the flood plains to be 
underlain by gravel, but only ata few places have they been 
opened. Among the deposits opened along this stream are those 
in the flood plains on the N. J ones and H. Gibson places, in the 
northeast quarter of section 36 (15 N., 9 R) ; the W. Hamilton 
place, in the east central part of section 31 and west central part 
of section 32, and along the valley side and in the flood plain in 
the southeast quarter of section 16 (15 N., 10 E.), on the Bell 
property. 
The flood plain deposits, which are below ground-water level, on 
the Jones and Gibson places are said to have been found to under-
lie Little Blue River for 400 yards. On the former place the de-
posit is 6 feet deep and then fine sand is encountered, while on the 
latter the depth ranges between 12 and 16 feet, where hardpan is 
reached. On this latter pla('e by careful testing two locations are 
said to be found for setting a gravel excavator. The stripping for 
both locations is from 4 to 5 feet. The material, which is about 
average for size and is composed of 73 per cent. limestone, 14 per 
cent. cryst~llines, 4 per cent. slate, 4 per cent. chert, 3 per cent. 
shale and 2 per cent. sandstone, frequently merges into a fine 
medium sand. Because of the un oxidized condition it will make 
a durable road. 
By pit openings and other excavations about 2 acres are known 
to be underlain by gravel on the Bell place. Although no bottom 
has been found, the bed has been worked for 10 feet above ground-
water level and 5 feet below, and the stripping is 3 feet. The 
si~es of the material are a little below the average. 
Gravel is obtained from the bars, developed by flood deposits, 
in Little Blue River on the Ada Hudelton and J. Hall places, in 
the northeast quarter of section 16 (15 N., 10 Eo). 
In the flood plain of Shankitunk Creek, on the land belonging to 
W. S. Hall, in the northwest quarter of section 23, are about 2 
acres that have been t~sted and are known to be underlain with 
gravel and fine sand. In one place the bed was tested to a depth 
of 7 feet below water level and no bottom found. The stripping 
varies between 2 and 4 fect. At other places in the flood plains of 
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this stream gravel is said to be present, and at several points. creek 
gravel is obtained. 
More or less gravel, mingled with nne sand, is found all along 
in the bluffs of Big Flatrock River from Raleigh on south. Pits 
have been opened in the bluffs on the farms of J. Eskew, in the 
southwest corner of section 36 ; O. Gordon, in the northwest corner 
of section 25 ; Ida Brooks, in the southwest quarter of section 24; 
E. Aiken, in the west central part of section 24, and George Legg, 
near the central part of section 13 (15 N., 10 E.). 
The Eskew deposit has an extent., as known, of 15 by 150 yards, 
a depth to ground-water level of 10 feet and a stripping of 3lj2 
feet. Tho size 'Of th~ material, rock composition and oxidation 
are about average. Nine per cent. of clay causes this material to 
pack readily. The deposit on the place of Ida Brooks is probably 
workable. It has a stripping of 31/2 feet. and a material a little 
below the average for size. 
The gravel bed on the Aiken farm is about the average for rock 
composition and size of material. It rests on a clay bottom, has a 
stripping of 3% feet and a depth of from 4 to 12 feet. The ex-
tent is 10 by 200 yards. This material makes a smooth and dur-
able road. Another deposit of gravel with some nne sand is found 
on this same farm in the flood plain, and is said to appeal', by 
ditching and post hole boring, to underlie a surface of 20 by 500 
yards. Further dimensions are not determined. 
Fifteen acres have been tested with a post auger on the Legg 
place and are claimed to be underlain by gravel. At the pit the 
bed has been worked to a depth of 10 feet, where the water level 
was reached. The stripping is 2% feet. The rock composition is 
about average and the size of the material is a little above. This 
material is used for several miles to the east, north and west in 
building and repairing roads, which, where properly looked after, 
are hard, smooth and durable. 
In the northwest corner of section 24 and the southwest corner 
of section 13 (15 N., 10 E.), in the channel and flood plain of Big 
Flatrock River, is a bed of gravel, resting' upon a clay bottom, 
which has a thickness where dipped that ranges between 10 and 16 
feet.. The surface underlain is apparently, as learned through 
scattered tests, 20 by 500 yards. The size of the material and 
rock ('omposit.ion are ahout average. 
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In the flood plain of the Middle Fork of Big Flatrock River 
locations for dipping have been found on the places of F. Light-
foot, in the southeast corner of section 19, and J. Maple, in the 
northeast quarter of section 8 (15 N., 11 K). The depth on the 
first place is 9 feet and the stripping 4 feet; and on the second, 17 
feet and stripping 3 feet. The bottom of a county ditch extending 
through the eastern halves of sections 26 and 35 (15 N., 10 K) is 
reported to have its bottom in gravel which is below the ground-
water level. No tests for dipping have been made in this vicinity. 
Township 14 North, Ran,ges 9, 10, and Pards of 8 arnd 11 East., 
The largest deposits of this township are found in the flood 
plains, terraces and bluffs of Little Blue and Big Flatrock rivers, 
and in a glacial ridge in the central part of the civil township of 
Union. Workable deposits also occur along Mud and Meadow 
creeks. 
The continuation of the ditch, above mentioned, which passes 
through the eastern halves of sections 26 and 35, occurs in the east-
ern half of section 2 (14 N., 10 K), with its bottom still in the 
gravel. 
On the L. Billings and Osten places, in the northwest corner of 
section 24 and the southweflt corner of section 13 (14 N., 10K), 
is a glacial kame which contains an unstratified bed of gravel, fine 
sand and clay with a thickness of 25 feet. The stripping ranges 
between 1 and 9 feet and the extent, although not tested, is un-
doubtedly workable. The sizes of the material, excepting masses 
of fine sand and hardpan, are 14 per cent. clay, 15 per cent. fine 
medium sand, 11 per cent. medium sand, 21 per cent. coarse sand, 
20 per cent. roofing pebble, 15 per cent. gravel and 4 per cent. 
boulder; and the rock percentages are 68 limestone, 14 crystallines, 
12 shale, 2 slate, 2 chert. and 2 sandstone. This material is used 
in building and repairing the roads east to the Fayette County 
line. Although these roads are somewhat muddy in the winter on 
account of the high per cent. of clay, they become packed very 
quickly and are durable. 
In a morainic ridge, which runs a little northeast and south-
west from the south central part of section 14 to the (£>ntral part of 
the northwest qua,rter of section 26 (14 N., 10 ~.), several hun-
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dred thousand cubic yards of a good quality of gravel are probably 
available. Openings in this ridge are found on the R. lliinchman 
place, in the south central part of section 14; S. Olifton, in the 
north' central part of section 23, and the 11. Blacklidge, in the cen-
-tral part of the southwest quarter of section 23 (14 N., :LO E.). 
The deposit at all of these openings is largely unstratified, j:S from 
10 to 25 feet deep and contains from 1 to 4 feet of stripping. The 
bottom of the gravel has not been found. The general 1'0(: k per-
centages are 68 limestone, 14 crystallines, 12 shale, 2 slate, ~' chert 
and 2 sandstone; and, outside of containing about 14 per ce nt. of 
clay, the sizes 0'£ the material are about average. Frequent E :rada-
tions of the gravel into fine sand and hardpan are very notic( Jable. 
This ridge for lh mile south from the Hinchman pit is kn 'own, 
by post auger holes and other excavations, to be underlain with 
gravel, fine sand and hardpan; and for over 2 or 3 acres on tlle S. 
O. Blacklidge place, which lies just. north of the M. Blackl idge 
farm, the gravel comes more or less to the surface. Over 1: 500 
loads from this ridge are used annually in building and repail ~ing 
roads which, when properly cared for, are smooth, durable and niv-
ing good satisfaction. 
In the bluff of Big Flatrock River, on t.he farms of M. Lewa~rk, 
in the northwest quarter of section 28, and L. Rutherford, in the 
southwest quarter of section 28 (14 N., 10 K), are some workable 
beds of gravel. The first has a thickness of 10 feet above groun\ 1-
water level, a stripping of 2 feet and an extent of about 4 acreu, 
and the second a thickness of 6 feet above ground-water level, :'cl 
stripping of 6 feet and an extent of about 3 acres. In both de-
posits. the sizes of the material are 6 per cent. clay, 25 per cent. 
fine medium sand, 25 per cent. medium sand, 19 per cent. coars~ 
sand, 15 per cent. roofing pebble, 9 per cent. gravel and 1 per cent. 
boulder. 
Several thousand cubic yards 0'£ gravel are deposited by the 
floods annually on the land belonging to T. Ooleman, in the north-
east quarter of section 28. The quality of this matm·ial is very 
good, the size being above the average and the amount of weather-
ing below. 
In the flood plaiiHl of Shankitunk Creek, in the north central 
part of sectiolJ 3 (14 N., 10 K), on the .J. Gordon farm, are a 
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number of acres reported to be underlain by gravel. No tests to 
learn the depth have been made. 
Resting upon a clay bottom, with a depth ranging between 8 and 
10 feet and a stripping between 2~/2 and 4 feet, is a bed of gravel 
below ground-water level in the flood plain of Mud Creek on the 
J. Stephens property, in the southeast quarter of section 13 (14 
N., 9 E.). Two locations have peen found for setting an endless 
chain apparatus, and an area of 100 by 200 yards have been some-
what tested and seem to be underlain by gravel. 
Along either side of a small valley on the land of H. Leisure, 
in the southwest quarter of section 3 and the southeast quarter of 
section 4 (14 N., 9 E.), are about 2 acres underlain by beds of 
gravel which at the pits show depthlli of 7 feet and strippings of. 
2112 feet. The size of the material is below the average and the 
amount of oxidation above. A morainic deposit is found in the 
northeast quarter of section 33 (14 N., 9 E.), on the place of D. 
S. Sharp. Here the stripping is ·2ljz feet and depth from 4 to 5 
feet to water level. The extent is not known. A location for set-
ting a gravel excavator is known on the L. ~1:cDaniels farm, in the 
southeast quarter of section 33. The stripping is from 3 to 4 feet 
and the d~pth from 10 to 15 feet. The size of the material is a 
little below the average. 
A deposit of lj2 fine sand and 112 average size gravel is found 
underlying about 3 acres, as learned by scattered tests, along Mud 
Creek on the farm of E. Morris, in the southwest quarter of sec-
tion 22 (14 N., 9 E.). The depth where tested was 3 feet above 
water level and 8 feet below, and tl?-e stripping was 3 feet. The 
material is a little below the average for size. Another deposit 
along this creek, which may underlie 2 or 3 acres, is found on the 
T. McCoy place, in the northeast quarter of section 21. The 
depth is 3 feet above water level and 5 feet below, and the strip-
ping is 3 feet. By screening out the fine sand the size of the ma-
terial is above the average. Tests may prove this to be a suitable 
location for chaining. 
A number of deposits are reported in the bluffs of Little Blue 
River. Among these ate the J. Masy, in the southwest quarter of 
section 35; the A. A; Noble, in the northeast quarter of section 
25 (14 ~., 8 E.); the M. ChllI'chi1l, in the southwest quarter of 
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section 19, and the G, Clendenning, in the northwest quarter of 
section 17 (14 N" 9 E.). The !fasy bed rests upon a -clay bot-
tom, has a thickness of 9 feet and an extent of 50 by 100 yards. 
Both the rock composition and the size of the material are about 
average. 
The Noble deposit is known to follow the bluff for 200 yards, 
to have a depth ranging from 10 to 25 feet and a size considerably 
below the average, but containin'g about 7 per cent. of a calcareous 
clay or fine conglomerate, which cements the material together 
very quickly after it is put on the rOild, and causes it to' wear 
equally as well, if not better, than coarse material, with less ce-
menting qualities. About 1,500 cubic yards of this material at 
25 cents each are used i.e annual repair and building of the 
roads for 3Yz miles north and 4 miles west. These roads are 
smooth and durable. On this same farm, in the flood plain, 8 or 
9 acres are known to be underlain by a good quality of gravel be-
neath ground-water level. 
For 120 yards along the bluff, with a depth of 15 feet and a 
stripping of 4 feet, occurs the Churchill deposit. This materia1 
is about the average for size and has a rock composition of 75 per 
cent. limestone, 13 per cent. crystallines, 6 per cent. shale, 2 per 
cent. slate, 2 per cent. chert and 2 per cent. sandstone. At a cost 
of 35 cents per cubic yard this materiai is being used for road 
building and repairing for 3112 miles east and 4 miles west. 
Resting upon a clay bottom, with a stripping of 3 feet and a 
depth ranging- between 6 and 18 feet, is the Clendenning deposit, 
with an apparent extent, including flood plain, of 100 by 200 
yards, which was learned through driving pipe, the uprooting of 
trees and groundhog diggings. The mean of two samples gives 
about the average size of material and rock composition for the 
county. 
A bed of gravel beneath ground-water level lies in the flood plain 
of a small creek in the northeast quarter of section 15 (14 N., 8 
E.), on the N. Brown property. The thickness of this bed is 18+ 
feet, the stripping 14 inches and the extent, which has been tested 
in detail, 15 by 80 yards. A considerably greater extent is un-
doubtedly present. 
With a depth of 5 feet, a stripping of 2 feet and un~erlying 1 
acre is a morainic deposit on the property belonging to J. Johnson, 
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in the northeast quarter of section 3 (14 N., 8 E.). The size of 
the material is considerably below the average and much o;xidized. 
Township 13 North, Ranges 9,10 and Parts of 8 and 11 East. 
Some large deposits are found in this congressional township in 
some morainic ridges in the east central part of the civil township \ 
of Walker and in the flood plains and terraces of Big Flatrock 
River. No other deposits of much importance are known. 
In the terrace of Little Blue River in the southeast quarter of 
section 24 (13 N., 8 E.), on the farms of Minerva Tombes and J. 
Morrison, are beds of gravel which rest upon clay bottoms and 
have strippings ranging between 1 and 3 feet. The rock composi-
tion is about average and the size of the material considerably be-
low. The Tombes deposit has a depth of 6 ieet and an unknown 
extent, and the Morrison a depth of 9 feet and underlies a surface 
of 40 by 100 yards. The fineness and high amount of weathering 
of these materials place them below the average of the county for 
wear, but since no other known deposits are in the vicinity they 
are the most practicable for the local use. 
In a low bluff of this same stream in the northeast quarter of 
section 34 (13 N., 8 E.), on the land belonging to A. Ebbing, is 
a bed of gravel, resting upon .a clay bottom, with a thickness of 
from 4 to 8 feet and a stripping varying between 1 and 4 feet. 
Several acres tested by post auger holes are said to be underlain. 
The size of the material is a little below the average. 
By detailed testing several locations have been found for set-
ting a gravel excavator on the property of W. R. Fletcher, in the 
northeast quarter of section 7 (13 N., 9 E.). The»deposit rests 
upon a clay bottom, has a stripping of 3 feet and a depth of 19 
feet. The sizes of the material are 9 per cent. clay, 28 per cent. 
fine medium sand, 20 per cent. medium sand, 15 per cent. coarse 
sand, 15 per cent. roofing pebble, 12 per cent. gravel and 1 per 
cent. boulder. The amount of clay and· the unoxidized condition 
make it a quick packing and durable road metal. 
In a glacial ridge extending from the east central part of the 
northwest quarter of section 16 t.o the west central part of the 
southeast quarter of section 17 (13 N., 9 E.) are a number of 
workable deposits containing a very good quality of road-building 
Plate X. 
(a) The elevation on which the house and woods are located is a glacial kame. on the 
farm of G. Coulter, tw«? miles west of Raleigh, in Rush County. ' (See page 423) 
(b) Unstratified drift found in the walls of a pit on the G. Reeves farm. 
r-----------~--- --.~-
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material. The average width of this ridge is 150 yards. Near 
its northeastern part, in the southeast quarter of the northwest. 
quarter of section 16, on the farm of G. Reeves, is a pit opening 
which shows an unstratified bed of gravel containing large, irregu-
lar masses of fine sand, with a depth of from 5 to 25 feet and a 
stripping ranging bt>tween 2 and 8 feet. This deposit, with a 
cross section of 100 yards across, by rough tests seems to follow 
the ridge southwest for 200 yards. The sizes o.f the material are, 
excepting fine sand, 8 per cent. clay, 7 per cent: fine medium sand, 
2 per cent. medium sand, 9 per cent. coarse sand, 25 per cent. roof-
ing pebble, 40 per cent. gravel and 9 per cent. boulder, and the 
rock percentages are 72 limestone, 14 crystal1ines, 7 shale, 4 chert, 
2 slate and 1 sandstone. 
Advancing along the ridge :for 300 yards southwest from the 
Reeves pit we come to the pit belonging to J. Hilligoss. Here the 
depth, without finding a bottom, is from 5 to 20 feet, and the ma-
terial is considerably more sandy than the Reeves. Advancing 
still southwest from the 'Hilligoss pit we' find fine sand almost en-
tirely underlying the surface for about a half mile; then we come 
to the pits of ,T. English and M. Ellison, which are about 150 
yards' apart and contain about the same quality of graver. This 
deposit is e.imilar to the Reeves in being unstratified, having a 
known depth ranging between 5 Imd 25 feet ,and a stripping be-
tween 2 and S feet. It alec has about the same rock composition. 
The surface underlain at this place is known to be 100 by 200 
yards and is presumed to be more. 
A similar depc3it in size of material and rock composition is 
found in a kame on the G. Goddard land, in the northeast quarter 
of section 17 (13 N., 9 E.). The stripping is from 2 to 4 feet, 
the depth from 6 to 25 feet and no bottom reached, and the' extent 
of the surface underlain- is about 4 acres. 
Through this township the flood plains and terraces of Big Fla,;-
rock River are said to be almost a continuous bed of gravel and fine 
sand. Some of the pit openings that have been made on th(' 
higher terrace are found on the farms of F. Abbercamby, in the 
northeast quarter of section 12; J. Durrell, in the southwest quar-
ter of section 13, and B. Anderson, in the east central part of sec-
tion 13 (13 N., 9 R). On the I. Webb place there is a deposit 
in the first terrace above the flood plain.' 
28-Ge<!1ogy. 
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On the Abbercamby property 9 or 10 acres are known to be un-
derlain with about i fine sand to fine medium sand and i grave1. 
The thickness of the bed above ground-water level is 12 feet, and 
below it has been tested in places to a depth of 10 feet and no bo.t-
tom found. The stripping ranges between 1 and 4 feet. The 
size of the material, excepting sand, is about average. Since the 
gravel is well segregated in certain portions of the pit, a number 
of good locations can undoubtedly be found for setting a gravel 
excavator. 
On the J. Durrell land the pit exposure is very limited, but 
shows a material of average rock composition and a little belo.w in 
size of material. By testing at a few points an area of 100 by 200 
yards seems to be underlain by gravel and fine sand. The strip-
ping is 4 feet and the depth unknown. 
The Webb deposit, lying on the east side of the river, appears 
by scattered tests and a pit wall of 100 yards in length to- underlie 
at least 5 3cres of surface. The bed rests on a clay bottom, has 
a thickness of '7 feet and a stripping of 2112 feet. The rock com-
position is about the average and the size of the material a little 
above. 
Across the river from the Webb deposit, on a low terrace, is a 
dug well which shows 5 feet of stripping and '7 feet of gravel with-
out reaching the bottom. About 350 yards north of this well on 
the same terrace is a ditch running east and west which showed 
gravel at a depth of 4 feet fro.m the surface for 150 yards. A 
number of loads of gravel are obtained annually from the bars 
developed by the flood deposits on the pla.ce of B. Anderson, in 
the east central part of section 13, and on that of J. Churchill, 
in the south central part of section 1:3 (13 N., \) E.). 
With exception of the gravel bed on the farm of J. Frazee, in 
the southeast quarter of section 14 and the northeast quarter of 
section 23 (13 N., 10 E.), no workable deposit is kno.wn east o.f 
the Big Jnatrock River. This bed of gravel has been worked to 
the ground-water level without finding any bottom over 2 acres of 
surface, and the extent beyo.nd this area is pro.bably at least 2 or 
3 more acres. The depth to. ground-water level is 8 feet and the 
stripping is from 1 to 3 feet. The rock percentages are about the 
average, and the sizes of the material are 15 per cent. clay, 20 per 
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cent. fine medium sand, 22 per cent. medium sand, 15 per cent. 
coarse sand, 25 per cent. roofing pebble, 2 per cent. gravel and 1 
per cent. boulder. Although the color is gray, the amount of 
weathering seems to be high, the material crumbling rather easily 
and not being as hard as the average. Roads for 3 miles north, 
3% miles east, 4 miles south and 3 miles west repaired and built 
with this material soon become rutty and are not durable. 
On the W. Oarney place, in the northeast q1iarter of section 11 
(13 N., 10 E.), are about 2 acres in a glacial hill underlain by an 
unstratified deposit of % fine sand and clay and 1;4 gravel, with a 
depth of 15 feet and a material below the average for size. A 
similar deposit is said to be found on another farm belonging to 
the same p~rty, in the northwest quarter of this same section. 
In a flood plain on the land of D. Oonner, in the northwest quar-
ter of section 13, is a bed of gravel, with more or less fine sand and 
clay and below ground-water level, underlying, as learned by post 
auger borings and other openinge, an area of 35 by 200 yards. 
The stripping is on the average about 7 feet. 
In a deposit with a predominant amount of fine sand and clay 
is some gravel in a hill on the farm of J. LindaU, in the southeast 
quarter of section 5 (13 N., 11 E.). As a result of this insuf-
ficient supply of gravel in Noble Township only 80 per cent. of the 
roads have been improved, and a large part of these are very much 
in need of repair. 
Township 12 North, Ranges 9, 10, and Parts of 8 0JJU1, 11 East. 
This area of 90 square miles is found in the southern part of 
the county and consists of the larger parts of the civil townships 
of Richland, Anderson and Orange. Its main gravel deposits ar·' 
found in the terraces and flood plains of Big Flatrock River. 
80me smaller deposits are located along Little Flatrock Oreek and 
a small stream 2% miles west of Big Flatrock River. 
In the east central part of section 25 (12 N., 11 E.) some gravel 
is scraped out of the bottom of Olifty· Oreek, but the depth is not 
sufficient for setting a machine for lifting it out. This is the only 
gravel of any practicable importance known of in the civil town-
ship of Richland. 
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In the bluff of Ijttle Flatrock Oreek near the east central part 
of section 23, on the S. Overlease place, a~d near the west central 
part of section 24 (12 N., 9 E.), on the Joseph Spurgeon land, is 
a bed of gravel, resting upon a clay bottom, with a thickness at the 
pits of 8 feet. In a square of 200 by 200 yards the following evi-
dences of extent have been noted: In the south central part are 
the gravel pits, in the southwest corner is a cemetery with the 
graves in the gravel, and in both the northwest and the northeast 
corners cellar bottoms are in the gravel. At all of these expos-
ures gradations into fine sand and clay are noticeable. Excepting 
the fine sand and clay, the sizes of the material are 13 per celit. 
clay, 22 per cent. fine medium sand, 20 per cent. medium sand, 
10 per cent. coarse sand, 5 per cent. roofing pebble, 20 per G'ent. 
gravel and 10 per cent. boulder; and the rock percentages are 68 
limestone, 12 crystallines, 12 shale, 3 slate, 3 chert and 2 sand-
stone. The material, at a cost of 25 cents per cubic yard, is used 
in building the roads for 4 miles north, 4 miles east, 3 miles south 
and 1 mile west. 
On the property belonging to H. Whiteman, in the northwest 
quarter of section 15 (12 N., 9 E.), is probably 2,000 square 
yards in a bluff of a stream underlain by a bed of gravel, fine sand 
and clay which has a depth of 8 feet. The sizes of the material 
are not very satisfactory, being mainly clay, fine sand and boul-
ders. 
These two deposits complete the known gravel beds of the civil 
township of Anderson. The trustee of this township makes the 
following statement: "The township contains 65 miles of road, 
8 of which have not been improved. There are no good gravel de-
posits in the township except that which is taken from the bars 
of Flatrock River. The hard, blue Laurel limestone which out-
crops in the I~ittle Flatrock Oreek will probably be crushed by a 
small portable crusher and serve as the future road metal." The 
writer agrees with the t.rustee, in that the crushed limestone, be-
cause of its greater durabi~ity, will be the cheaper and more satis-
factory road metal fol' the southwestern two-thirds of the township. 
The bluff gravel of Big Flatrock River is exposed in a pit on 
the A. Willey farm, in the northwest quarter of section 4 (12 N., 
9 E.). The extent is small, the depth 10 feet and stripping 7 
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feet. The sizes of the material are below the average. Another 
bluff deposit. is found near the east central part of section 19, on 
the land of Mrs. M. Brown. The stripping is from 1 to· 5 feet, 
the depth from 4 to 13 feet and the extent seemingly workable. 
The rock composition is aoout average and the size of the material 
a little above. Sixteen feet of gravel was found in digging a well 
back. 100 yards from the bluff of Big Flatrock River on the farm 
of Mrs. Emma Malcomb, in the northeast quarter of section 30. 
Four or five acres along a valley side are apparently underlain 
by gravel in the northwest corner of section 25 (12 N., 8 R), on 
the place of F. Anderson. The thickness of the bed is from 4 to 8 
feet and the stripping froJn 1 to 3 feet. The rock composition i'l 
abQut average and the size of the material considerably below. 
Gradations into fine sand are frequent. 
Near the central part of section 26 (12 N., 8 R), on the J. 
Hurst fann, is a deposit about like the Anderson for depth, strip-
ping, rock composition and size of material. The area underlain, 
as has been learned by a few scattered tests, is aoout 2 acres. 
In the first terrace above the flood plain of Mill Creek in the 
northeast quarter of section 23 (12 N., 8 W.) is a bed of gravel, 
resting upon a clay bottom, with a thickness ranging between 4 and 
9 feet and a stripping between V2 and 2 feet. The surface under-
lain, as rough tests indicate, is about 3 acres; but before any open-
ings should be made very careful tests would be essential because 
of the grading into fine sand. The rock composition of this de-
posit is about average and the size of the material a little below. 
Since in the civil township of Orange a large amount of the 
gravel is obtained from the stream bars, in which the gravel is to 
a considerable extent unoxidized and almost free from clay, the 
roads in general do not become very muddy in the winter or very 
dusty in the summer; but they are slow to become packed and the 
material is continually working off at the sides. The durability, 
because of the little oxidation, is good~ 
LIMESTONE •. 
The limestone formations are found more or less in the bed and 
bluffs of Big Flatrock Hiver from a mile north of Moscow south to 
the county line, in the bed of J~ittle Flatrock Creek at Milroy and 
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other places, in the bed of Bull Fork in sections 20 and 21 (12 N., 
11 E.), and in the beds of several other small streams in the south-
east part of the civil township of Richland. 
A small portable crusher on the Frank Moore place is said to be 
crushing from 60 to 100 cubic y,ards daily. The quarry from 
which this stone is obtained shows the foUowing section: 
Section at the Moore Quarry. 
Feet. Inches. 
1. Ferruginous, thin bedded limestone ................... , 6 
2. Chert ............................................ : .. · .. 3 
3. Hard, gray limestone in thick beds ................... , .. 
No.3 is of a far better quality than No.1, but has merely been 
reached ancI has not been worked much.· No.1 is too much weath-
ered and is too soft to make a good wearing material, but at the 
same time it is found to wear far better than the gravel. In the 
civil township of Richland there has been built with this fer-
ruginous material 6 miles of road which at present are smooth, 
hard and giving good satisfaction. 
The results of the tests of the U. S. Road Testing Laboratory 
on a sample of this rock are given herewith as follows: 
Re8ults of Physical Tests of Niagara Limestone from the Frank Moore Quarry. * 
SpecifiC gravity.. . . . . . . . . . . . . . . . 2.6 French coefficient or wear. 3.1 
Weight per cu. ft .......... (lbs.) 162.2 Hardness ........ " .. " .. . 4 
Water absorbed per cu. ft..(lbs.) 2.32 TOughness ............... '. 5 
Per cent. of wear. . . . . . . . . . . . . . 12.7 Cementing value-Dry. . . . 13 
Wet.... 24 
"A v-ery soft dolomite with a fair cementing value."-Page. 
A chemical analysis by the chemist at the Road Testing Labora-
tory shows the composition of the limestone to be as follows: 
Chemical Analysis of Niagara Limestone from the Frank Moore Quarry. 
P~r cent. 
klumina (AI20.) ................................................. .50 
Iron oxide (Fe20,)................................................ .25 
Lime (CaO) ..................................................... 31.05 
Magnesia (MgO) ................................................ 20.53 
Sulphuric acid (SO.) ............................................. Trace 
Insoluble in hydrochloric acid.................................... 3.04 
wss on ignition ................................................. 44.32 
Total ....................................................... 99.69 
*FOT standard of comparison see p. "19. 
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This portion of the county has no gravel and no railroad facili-
ties. Because of these facts the most economical way in which to 
obtain a road metal is to set the small portable crusher at the most 
convenient and least weathered outcrops in the vicinity in which 
the material is neeaed and crush the required amount. 
, For the regions which have neither limestone or gravel in the 
civil townships of Orange, Walker, Posey and Jackson the trans-
portation facilities are excellent, and crushed limestone can be 
shipped within a few miles of where it will be used. 
HENRY COUNTY. 
Area in square miles .......................................... 395 
Population in 1900 ........................ ····················· 25,088 
Miles of public road .. ,. . .. . .. .. . .. . . . . .. .. . . .. .. . . . . .. .. .. . . . . . 500 
Miles of improved road ...... ' ............ , ...... " ..... , ..... , . 435 
Percentage of roads improved ..... , ............. , ...... , ... , .. . 87 
Miles improved with graveL .................... ······.········ 435 
Miles improved with crushed stone ........ , ...... , ..... , ...... , . None 
Average original cost of gravel roads per mile .... , ............ ,. $1,800 
Total original cost of improved roads ............ , ............ , .$783,000 
Annual cost Df repairs per mile on gravel roads 5 years old .... , . $75 
Miles of improved road (gravel) built in 1905. . . . . . . . . . . . . . . . . . . . 6 
First improved roads built ...................... ·· .. ··········· 1850 
Proportion of improved roads built since 1895 (pel' cent.). . . . . . . . . 10 
Satisfaction of farmers with investment in improved roads. . . . . . . Good 
Authority ............ , ................. John M. Bundy, County Auditor 
Henry County is situated in the east central part of the State 
and is bounded on the nOorth by Delaware, on the west by Hancock 
and Madison, on the south by Fayette and Rush,' and on the east 
by Wayne and Randolph counties. It is separated from the boun-
dary line of the State of Ohio by the two counties last named. 
The county is from 19 to 20 miles wide from east tOo west and 20 
miles in length from north to south. 
A moraine which forms the divide between East and West 
White rivers crosses this county from the northeast t() the SOouth-
west, passing the central part northwest of New Castle. It is 
rather pronounced in the northeastern portion, containing numer-
ous kames ,and shallow kettle basins, but becomes more subdued in 
the southwest. Along the eastern border is a moraine which con-
stitutes the divide between the East White and the Whitewater 
River systems. Another moraine follows Flatrock Creek south 
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from the central part of the county. Between these morallllC 
ridges are slightly undulating plains somewhat lower in elevation. 
The surface rocks of the county are almost everywhere hidden 
by a heavy mantel of drift, which at New Castle reaches a thick-
ness of 500 feet. At the quarry mills three miles southwest of 
HENRY (JOUNTY~ 
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Fig. 34. Illustrating the distribution of road materials in Henry County. 
Greensborough the only outcrop of Niagara limestone known in the 
county is found. 
In both amount and quality the gravel of this county is about 
the average for central Indiana. The principal deposits are con-
fined to thc bluffs, terraces and flood plains of the larger streams 
and to the morainic ridges. The average sizes of the material are 
11 per cent. clay, 16 per cent. fine medium sand, 16 per cent. 
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medium sand, 20 per cent. coarse sand, 20 per cent. roofing pebble, 
16 per cent. gravel and 1 per cent. boulder; and the average rock 
composition is 88 per cent. limestone, 8 per cent. crystallines, 1 per 
cent. chert, 1 per cent. slate and 2 per cent. shale. Some sand· 
stone and argillite are also present. 
The transportation facilities are very good. Intersecting at 
Now Oastle and extending in all directions are the Peoria & East· 
ern division of the Big Four, the P., C., C. & St. L. and the Ft. 
Wayne, Oincinnati and Louisville. Besides these is the Conners-
ville branch of the Ft. Wayne, Cincinnati and Louisville running 
southeast and the R., D. & I. interurban, running southwest from 
New Castle. In addition the Indianapolis division of the P., C.) 
C. & St. L. crosses from east to west near the southern border of 
the county and the :Nfichigan division of the Big Four cuts the 
southwestern corner. 
Township 18 and Part of 19 North, Rarnges 9,10,11 atnd Part of 
8 East. 
This area of 156 square miles, comprising the northern portion 
of the county, embraces the civil townships of Stony Creek, Blue 
River, Prairie, Jefferson, Fall Creek and the northern part of 
Harrison. Its main gravel beds are found in the morainic ridges, 
the terraces and flood plains of Fall Creek, Flatrock Creek, Stony 
Creek, Blue River and its larger tributaries. 
On the valley side of a small stream, on the property of Mrs. S.' 
Keesling, in the north central part of section 24 (18 N., 8 E.), is 
a 10-foot bed of gravel, beneath from 1 to 4 feet of stripping, un-
derlying an area of 6 acres, as has been le~rned by pit openings 
and dug wells. The gravel is from a brown to a yellow in color, 
and is about the average for size, rock composition and quality. 
About 1,000 wagon loads are sold annually, at 10 cents per cubic 
yard, and are used for 4 miles south, 2 miles east, 112 mile north 
and 2 miles west in building and repairing the roads. 
Another workable deposit is located in the central part of sec-
tion 13 (18 N., 8 E.), in a bluff to a tributary of Fall Creek, on 
the Amos Keesling farm. It has. a thickness of 22 feet, an extent 
of 10,000 square yards and is covered with 2 feet of surface. The 
quality, output and use are similar to those of the preceding de-
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posit. Both of these deposits grade into hardpan and fine sand. 
Probably! of the latter is fine sand. 
Beneath the ground-water level on the place of Samuel Weis-
hart, in the northwest quarter of section 36 (18 N., 8 E.), is a 
bed of gravel which has been tested by the trustee of Harrison 
township to a depth of 18 feet. A good quality' of gravel is re-
ported. 
Also in the central part of section 29 (18 N., 9 E.) is a possible 
location for dipping or *chaining; gravel of a fine quality having 
been taken out to a depth c;>i 6 feet, where water was encountered, 
over several thousand square yards. This location would be an 
especially favorable one because material is being hauled for 3 
miles for the roads in this immediate vicinity. 
The trustee of Harrison Township found 11 feet of a good ma-
terial in driving a llj2-inch pipe at the south central part of sec-
tio.n 34 (18 N., 9 E.). The extent was not determined. 
Beneath 5 feet of surface in a flood plain near the central part 
of section 20 (18 N., 9 E.) 40 feet of gravel and sand have been 
found by means of a churn drill. Further testing will be neceR-
sary before anything definite can be known as to the area covered. 
Along the valley side of a tributary to Fall Creek, on the farm 
of Isaac Myers, in the northeast quarter of section 18 (18 N., 9 
E.), is a bed of gravel under from 1 to 9 feet. of surface, with a 
thickness of 22 feet and an extent of 2 acres, as indicated by crude 
tests. The quality as to. size and rock percentages are about the 
• average. About 1,000 loads of this material are put on the roads 
annually for 2 miles north, 4 miles east, 5 miles south and 1 mile 
west. 
In the southeast quarter of section 6 (18 N., 9 E.), on the W. 
W. Terres place, is a bed of gravel on the valley side of a tributary 
to. Fall Creek that under 2 feet of surface has a thickness of ,10 
feet and underlies about 1 acre. The size is slightly below the 
average and the rock co.mposition abo.ut the same. It is used, at 
a rate of 15 cents per cubic yard, for 1 mile north, 3 miles east, 2 
miles south and 1 mile west. 
Another deposit similar to the Terres in size, rock percentages, 
depth, stripping, output and use is found underlying about 2 acres 
in the so.uth central part of section 5 (18 N., 9 E.), on the N. 
'See page 324. 
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Riley property. T~is gravel grades frequently into hardpan and 
fine sand. 
Fair bank deposits are found in the bluffs and terraces of Fan 
Creek in seetions 28 and 29 (19 N., 9 K), and 7 (18 N., 9 E.), 
and others will 11ndoubtedly be found when the demand requireB 
them. 
A bed of gravel in a stream bluff is found on the Thomas Pierce 
farm, in the southwest quarter of section 34 (19 N., 9 K). The 
thickness is from 10 to 12 feet, "without any bottom being found. 
The extent, as has been learned by some rough tests, seems to be 2 
or 3 acres, and the stripping is from 3 to 5 feet. This material is 
somewhat above the average for quality and contains a calcareous 
clay which aids it in packing and wearing. The sizes are 12 per 
cent. clay, 15 per cent. fine medium sand, 15 per cent. medium 
sand, 15 per cent. coarse sand, 25 per cent. roofing pebble, 19 per 
cent. gravel and 1 per cent. boulder. At a cost of 20 cents per 
cubic yard it is used on the roads for Vz mile north, 4 miles east 
and 4 miles south. 
In the civil township of Jefferson there is only one gravel pit, 
and this is found on the property of L. Lewis, in the northwest 
quarter of section 32 (18 N.) 10 K), in a kame deposit. From 
various tests it seems to underlie an area of 1112 acres, has a strip-
ping ranging between 2 and 4 feet and is from 10 to 15 feet deep. 
The size at the pit is a little above the average, being 12 per cent. 
clay, 16 per cent. fine medium sand, 22 per cent. medium sand, 10 
per cent. coarse sand, 20 per cent. roofing pebble, 19 per cent. 
gravel and 1 per cent. boulder. The rock percentages are about 
the average. Some 300 cubic yards are used, at 15 cents per cubic 
yard, in the annual repairing of the roads for 2 miles north, 2 
miles east, 5 miles west and 2 miles south . 
. In this same civil township in the southwest quarter of section 
32 (19 N., 10 E.), the northeast quarter of section 36 (19 N., 9 
E.), the southeast quarter of section 13 (18 N., 9 E.) and the 
north central part of section 24 (18 N., 9 E.) are gravel deposits 
below the ground-water level. The extent or depth of none of 
these has been determined. The first was found in digging a tile 
ditch which was 4 feet in gravel. To this location the nearest 
gravel deposits that are being worked are 5 or 6 miles, two loads 
being a day's work for a team. In the third location, which is on 
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the Daniel Jones place, the gravel is found by digging with a post 
auger in a stream bed. The fourth, on the John SherIy farm, is 
known by a very shallow bank pit, in which no bottom other than 
water was found. 
Beeause of the scarcity of gravel and the high expense in obtain-
ing it in Jefferson Township the writer would suggest for those 
vicinities near the railroad that a crushed limestone be shipped to 
the most. convenient switches. Its durability would probably 
make it. in the long run the cheaper road material. 
A workable deposit. is found on the land of W. T. Shively, in 
the southwestern part of section 22 (18 N., 10 W.). The bed is 
9 feet thick and is covered with from 1 to 21/2 feet of soil. The 
gravel is a little below the average in size, amount of clay and oxi-
dat.ion. The color is brown and the rock composition about the 
average. 
In t.he south, central and western parts of section 33 (18 N., 10 
E.), in an old flood plain, is a ditch 2% feet, in gravel for about 
% mile. The size of this material is a little below the average, but 
it is unoxidized. Great abundance could very likely be dipped at 
this location. 
About. 6 or 7 beds of gravel are found along the valley sides just 
east of Mount. Summit., in t.he northwestern part of sect.ion 22 and 
the sout.h central of 15 (18 N., 10 E.). A typical section taken 
from the W. White land is as follows: 
Section from a Pit on the W. White Farm. 
1. Stripping 
Feet. 
1 
Inches. 
2. A brown gravel of average size, considerably weathered 1 6 
3. A brown medium sand ........ , ............... , .. .. ... 1 
4. A light brown gravel, a little above the average in size.. 2 
5. A brown medium sand................................ (} 
6. A light brown gravel of average size, and little oxidized. 1 
Probably 40,000 cnbic yards of this material conld be obtained 
in this yicinity by doing some screening. 
In quality the gravel on the J. Rutledge place, in the northeast 
quarter of this same section, is similar to the White. The amount 
is probably 2,000 cubic yards. 
In the west central part of section 10 (18 N., 10 E.), on the 
farms of C. W. Sivard and .r. rI'o Hickman, arc some deposits 10-
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cared in ridges. Probably 15,000 square yards are underlain by 
a bed of gravel from 4 to 18 feet in thiclmess. The stripping is 
from 1 to 4 feet. The size is above the average, there being 7 per 
cent. clay, 8 per cent. fine medium sand, 5 per cent. medium sand, 
10 per cent. coarse sand, 50 per cent. roofing pebble, 19 per cent. 
gravel and 1 per cent. boulder. The o:xidation is below the aver-
age, and the rock percentlJges are 88 limestone, 7 crystallines, 2 
chert, 2 shale and 1 slate. This material is used for 1 mile north, 
1 mile south, 4 miles west and 1 mile east. 
A glacial ridge, locally known as the "backbone," with a very 
hummocky topography and shallow kettle basins, e:xtends northwest 
and southeast through the central part of section 10 and the cen-
tral and eastern parts of 3 (18 N., 10 E.), and through the west-
ern part of 34 and the eastern part of 33 (19 N., 10 E.). At a 
number of points it is known to contain gravel, but has been 
opened only on the J. Clawson place along the road, in the south-
western part of section 34 (19 N., 10 Eo). This bed, by rough 
tests, seems to underlie 2 or 3 acres, to' have a depth of 12 feet, 
and from 1 to 3 feet of stripping. It is above the average in size, 
about the same in rock percentages and less in o:xidation. 
A cross section presents a conglomeration of clay and fine sand 
lenses, gravel and boulders, no stratification being present. Fully 
half of the deposit is made up of the clay and fine sand lenses, 
which have to be worked around in obtaining the gravel. The 
amount of gravel that can be taken from this glacial'ridge will 
very likely be well up in the hundreds of thousands of cubic yards. 
In the northeastern cornel' of section 27 (19 N., 10 E.) and in 
the bluff of a stream, on the land of Mrs. L. Robe, is a bed of 
gravel which underlies about 1 acre, has a thiclmess of 15 feet at 
the pit and lias 1 foot of stripping. The size is below the aver-
age and the rock composition is about the average. This material 
at many places grades abruptly into a fine sand. 
Going west from Luray one follows for about 2V2 miles a 
branch of a tributary of White River. In flood plains, terraces 
and bluffs large quantities of gravel and sand are known to be 
present. A general average of the gravel is found.in the bluff in 
the northwest quarter of section 36 (19N., 10 E.), on the farm 
belonging to the Patterson heirs. Two pits, either of which have 
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a section of 11 feet, show about the average in size and oxidation, 
and a rock composition of 88 per cent. limestone, 9 per cent. crys-
tallines, 1 per cent. chert, 1 per cent. slate and 2 per cent. shale. 
Frequently the gravel grades into sand which has to be screened 
or worked around. The gravel from none of the pits in this vicin-
ity is used on the road for farther than 3)1. of a mile from where it 
is obtained. The roads, with the exception of along the hillsides, 
where the day can not keep the gravel in place, are smooth and 
hard. 
Gravel with similar characteristics to these is found in the bluffs 
and terraces of Prairie Creek in the northeast quarter of section 
30 (19 N., 11 E.). 
For over 400 yards along the east bluff of Blue River, on the 
places of ~f. Harvey, in the southwest quarter of section 12, and 
R. D. Harvey, in the nOI-thwest quarter of section 13 (18 N., 10 
E.), a bed of gravel has been found to occur. A dug well 150 
yards back from the bluff face shows the following record: (a.) 
Soil, 8 feet; (b) brown sand, 30 feet; (c) a good quality of gra.vel 
with an unknown depth. The available portion of the bed has a 
thickness of 8 to 10 feet. In size it is below the average and is 
above in amount (}f oxidation. 
One mile south, in the same bluff, another bed of like quality is 
found on the N. Harvey property, in the northwest quarter of sec-
tion 24 (18. N., 10 E.). This bed is known to extend along the 
bluff for 200 yards. 
One acre is probably underlain by a bed of gravel, which grades 
abruptly into sand in many places, on the R. B. Ridgway property, 
in the south central part of section 30 (18 N., 11 E.). The strip-
ping is from 1 to 2 feet, and the depth undetermined. The quality 
is very durable, the sizes being 12 per cent. clay, 5 per cent. fine 
medium sand, 5 pe~ cent. medium sand, [) per cent. coarse sand, 20 
per cent. roofing pebble, 45 per cent. gravel and 8 per cent. boul-
der.The rock percentages are 86 limestone, 10 crystallines, 2 
chert, 1 slate and 1 shale. 
Under from 1 to 4 feet of surface, on the land of William Gra-
ham, in the southwestern corner of section 29 (18 N., 11 E.), in a 
low, flat ridge which runs parallel with a stream, is a poorly strati-
fied bed of gravel and sand which underlies an area of 100 by 30 
ROAD MATERIALS OF HENRY COUNTY. 447 
yards. A section shows: (a) Stripping, 3 feet; (b) brown gra,v-
el, much . below the average in size, 3 feet; (c) brown fine sand, 3 
feet, and (d) a gray, brownish gravel, much below the average in 
size, at the bottom. Although this gravel is used for 4 miles north, 
2 miles south and 1 mile east and makes a smooth road, it is not as 
durable as a coarser and less oxidized material. 
In a glacial ridge on the land of Henry Ourrent, in the south-
western corner of section 4 (18 N., 11 E.), is a bed of gravel un-
derlying, as is seen by two pits 10Q yards apart and several inter-
vening tests, an area of at least 100 by 60' yards. An average sec-
tion through the gravel shows: (a.) Stripping, 1% feet; (b) a 
brown gravel, slightly below the average in size, 2 feet; (c) a 
brown gravel, a little above the average. for size, 2 feet; (d) a light 
brown, average size gravel, 7 feet. In places the merging of the 
gravel into fine sand and clay is very conspicuous. The rock per-
centages are 85 limestone, 11 crystallines, 1 slate, 1 chert and 2 
shale, and the durability is above the average. 
In a morainic ridge in the southeast quarter of section 29 (19 
N.,l1 E.), on the place of Jerry Current, is a heterogeneous bed 
of gravel, sand and clay underlying 1 or 2 acres. The stripping is 
from 1 to 3 feet and the depth is 18 feet to ground-water level, 
below which it is not known. The size is above the average, there 
being as high as 10 per cent. of boulders in parts of the deposit. 
The rock composition is similar to that of the Henry Ourrent de-
posit in the preceding paragraph. This material, which is used in 
building and repairing roads for 2 miles south, 1 mile east, 1 mile 
north and 2 miles west, has proven to be a satisfactory and durable 
road metal. 
A similar deposit in rock compositi~n and' size of material, ex-
cept for a higher per cent. of clay, is found in a kame on the land 
of Mary Oxley, in the northeastern corner of section 3 (18 N., 11 
K). The area underlain is 150 by 30 yards, the depth is 12 feet 
and the stripping from 2to 4 feet. About ~ of this deposit is 
made up of large, irreguiar masses of hardpan and fine sand, 
which have to be worked around, thus making a large part of the 
gravel rather unavailable. 
The deposits on the farms of T .• J. Dean, in the northwest quar-
ter, and O. Conaway, in the southwest quarter of section 10 (18 
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N., 11 E.), are similar to the Oxley in topographic position, ill 
quality and in heterogeneous mixture of gravel, sand and clay. 
Neither of these deposits are known to be workable. 
Another morainic deposit is found on the Lydia Davis place, in 
the northeast corner of section 11 (18 N., 11 E.). It underlies, 
as has been learned by digging, at least 1 acre, is 14 feet deep and 
has from 2 to 6 feet of stripping. The size and quality are a 
little below the average, but are the best found in the northeast 
part of Blue River Township._ The rock percentages are 85 lime-
stone, 11 crystallines, 2 shale, 1 slate and 1 chert. About 570 
cubic yards of the material are put on the roads annually for 3 
miles north, 1 mile east, 1 mile sout.h and 1 mile west. 
Without a doubt many more good gravel deposits can be found 
in some of the many kames and glacial ridges of sections 2,3,4, 9, 
10, 11 and 12 (18 N., 11 E.) when the demand requires them. 
Before opening such deposits careful testing should be made by 
driving down a l%-inch pipe, because of t.he frequent grading 
from gravel to sand and clay. 
In the flood plain of Flatrock Creek, on the land of Lawrence 
Hiatt: in the southwestern corner of section 26 (18 N., 11 E.), 
under from 2 to 5 feet of soil, is a bed of gravel and sand having a 
thickness ranging between 6 and 12 feet and an extent of 10 acres, 
as rough testing has indicated. The size and rock composition of 
the material is about the average for the county. 
In the central part of section 34 (18 N., 11 E.), in a low, flat 
hill on the G. R. Koons farm, is an area of 150 by 25 yards under-
lain by a. bed of gravel from 9 to 12 feet deep and with from 1 to 
3 feet of stripping. The quality is about the average. 
The average price paid for gravel in range 9 north is 12% 
cents, and in 10 and 11, 10 cents. About 65 per cent. of the 
roads in this congressional township are either dirt or in need of 
extensive repairs. With the exception of t.he civil township of 
Jefferson and a few other very limited localities the area is well 
supplied with good gravel. 
Township 17 North, Range8 9,10,11 amit Part8 of 8 and 12 Ea8t. 
This area of 117 square miles is a rectangle with a length of 
19% miles from cast to west and a width of 6 miles from north to 
south. It embraces the civil townships of Liberty, Henry,. Greens-
-------------------
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boro and the southern two-thirds of Harrison. The gravel de-
posits are for the most part found in the flood plains, terraces and 
bluffs of the larger streams. 
In range 11 no deposits of economic importance are known east 
of Flatrock Oreek except in the central and south central portions 
of section 32, where 1,000 loads are obtained annually from the 
flood deposits of a tributary to the West Branch of Whitewater 
River. This absence of gravel has been learned through logs of 
dug wells, which show beds of only a few feet in thickness. 
The writer would suggest for this locality that the cost of get-
ting the. more durable road metal, crushed limestone, to the nearest 
railroad switches be considered. A general statement as to the 
cost of this material may be found on page 156, and the results of 
tests by the U. S. Road Testing -Laboratory for limestones in this 
part of the State on pages 157-159. 
Along Flatrock Oreek on the Frank Milligan farms, in the east 
central part of section 9 and the southeast quarter of section 17; 
on that of Frank Worlds, in the northwestern corner of section 21; 
on that of the Boyd brothers, in the southwest quarter of section 
30, and on that of the Peed heirs, in the northwest corner of se<7 
tion 31 (all in 17 N., 11 E.), are deposits of gravel with about 
the average size, and rock composition that grade into clay and 
sand. They are all used in repairing and building the roads, at 
10 cents por cubic yard, for about 3 miles east. The first is found 
on the valley side, has from 1 to 7 feet of stripping, underlies 2 or 
3 acres, as rough tests have indicated, and is 7 feet deep. The 
second has an extent of 15,000 square yards, as has been learned 
by various diggings, is beneath from 1 to 4 feet of surface and has 
a depth varying from 5 to 8 feet. The.third is located in the flood 
plain and low terrace of a small tributary to Flatrock Oreek, un-
derlies, with from 1 to 4 feet of stripping, 3 or 4 acres, as was 
learned by post auger tests, and has a depth of from 4 to 9 feet. 
The fourth has not been tested. The fifth is situated in the stream 
bluff, is beneath from 1 to 4 feet of soil, has an extent of 2 or 3 
acres and a depth ranging between 5 and 10 feet. The last is lo-
cated in the valley plain of a small tributary to Flatrock Oreek, is 
as much as 9 feet deep to water level, has 2 to. 3 feet of stripping 
and may extend over 1 or 2 acres, but tests are lacking. Before 
pit openings are made in t.hese deposits or any others along this 
29-Geo)ogy. 
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strenlll very careful *testing will be helpful, because 70 per cent. 
of these deposits is clay and fine sand, and the grading into these 
is often very sudden and frequent. 
A little east of the centrnl part of section 5 (17 N., 11 E.), on 
the Boyd brothers property, is a deposit of gravel beneath 6 feet 
of surface, with an unknown extent. and a depth of 6 feet. The 
qnality is exceptionally good for a bank, deposit; the sizes, as taken 
from the average of three l'Iamples, are 10 per cent. clay, 15 per 
cent. fine medium sand, 8 per cent. medium sand, 12 per cent. 
coarse sann, 25 per cent. roofing pebble, 22 per cent. gravel and 3 
per cent. boulder. The rock percentages are about an average for 
the eount~\T. The roads built and repaired by this material are 
hard, smo()th and durable. 
In the northeast quarter of section 36 (17 N., 10 E.), along a 
small creek on the place belonging to Walter Malot, is a bed of 
gravel and fine sand which underlies 2 or 3 acres. Its thickness 
above ground-water level is 9 feet and is unknown below. The 
stripping ranges between 1 and 3 feet. The rock percentages are 
about the average and the size is a little above. 
On the property belonging to Frank Bundy, in the southwest 
quarter of section 25 (17 N., 10 E.), is a bed of gravel in a kame 
which stands out pronouncedly above the adjacent country. This 
bed is beneath about 2% feet of surface, is 10 to 15 feet thick and 
underlies a surface of 200 by 20 yards. The mean of two sam-
ples gives about the average size for the county. The oxidation 
and rock composition are also about average. The material con-
tains from 14 to 15 per cent. of clay, which makes it pack quickly 
when put on the road, but also makes them rather muddy in the 
winter. About 400 cubic yards of this material, at a cost of 10 
cents per cubic yard, are used in the annual repair of the roads 
for 2Vz miles south and 1 mile north. 
Passing west from this deposit no other is found until the bluffs 
and terraces of Blue River and some of its tributaries are reached. 
Along a tributary to Blue River, on the L. Hodson farm, in the 
northeast quarter of section 32 (17 N., 10 E.), is a bed made up 
of 2-5 gravel, % fine sand and 1-5 hardpan, beneath 1 to 6 feet of 
surface and with n -thickness of 17 feet. The fine sand and gravel 
·see PR!l'c 320. 
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are segregated from one another. The mean of two sizes gives 
about the average for the county. The material is used in build-
ing and repairing the roads for llj2 miles north, 2 miles east. and 
2Y2 miles south. These roads are in general smoot.h, hard and 
giving good satisfaction. 
On the bluff of Blue River in the south central part of section 
15 (17 N., 10 E.) is a bed of gravel and sand with a thickness of 
39 feet, a stripping of 3 feet and extent of 2,000 square yards. 
The sand and gravel often grade into one another. The sizes as 
taken from the average of three samples are 7 per cent. clay, 13 
per cent. fine medium sand, 13 per cent. medium sand, 30 per cent. 
coarse sand, 17 per cent. roofing pebble, 15 per cent. gravel and 5 
per cent. boulder. The rock percentages are 89 limestone, 8 crys-
tallines, 1 chert, 1 shale and 1 slate. 
In the northern part of New Castle, on lots owned by L. A. 
Jennings and :Margaret Finley, are beds of 1 gravel and % sand 
underlying 2 or 3 acres. They have from 4 to 6 feet of stripping 
and are 12 feet deep. They are below the ave'rage in size, the 
coarsest material being little better than a coarse sand. 
A small deposit of somewhat above the average for size is found 
on the property of M. D. Harvey, in the southeastern corner of 
section 9 (17 N., 10 K), in the bluff of Blue River. 
Numerous deposits that. have not been opened are known by well 
logs and other excnvations to exist in the flood plains, terraces and 
bluffs of Blue River. 
Along a tributary to Blue River are a number of deposits in 
section 30 (17 N., 10 K). Those being used are on the farms of 
John Huddleson, S. Rite, H. H. Harvey and K K. Stratton. All 
of these are similar in having a material of about. the average size 
and being located at t.he top of the stream bluffs. Although the 
gravel frequE'ntly grades into sand, yet tests that have been made 
by pits, wells, groundhog diggings and post auger borings show 
that it is very probable that 200,000 cubic yards are accessible in 
this locality. 
Farther up this same stream, in the northeast quarter of section 
19 (17 N., 10 E.), is a location on the farms of Emma McDorman 
and Maryette Roof. The former is in a ridge running parallel 
with tbE' creek, which is known to have a bed underl:ying 5 or 6 
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acres, as learned by plowing and the withering of crops in dry 
weather, with a depth where a well was dug of 30 feet and no bot-
torn found. The latter deposit has a depth of 10 feet and is also 
located in a ridge whose length is parallel with the stream. Here 
we find a bed 10 feet thick and workable in extent. The size of 
the material, taken from the average of two samples, is 12 pel' 
cent. clay, 13 per cent. fine medium sand, 18 per cent<. medium 
sand, 20 per cent. coarse sand, 20 per cent. roofing pebble and 1'7 
per cent. gravel. The rock percentages are 84 limestone, 12 crys-
taHines, 2 shale, 1 slate and 1 chert. 
On the county farm, in the northeast quarter of section 9 (17 
N., 10 E.), is a bed of gravel, sand and clay in a stream bluff, be-
neath from 2 to 4 feet of surface. It probably underlies 8,000 
square yards, as learned from rough tests, and has a thickness of 
15 feet. The size is about the average. 
In the east bluffs of Duck Creek numerous tests have been made 
which show a deposit of gravel to ·continue, more 0.1' less broken by 
the valleys of small intermittent tributaries, from the southwest-
ern corner to the east central part of section 7 (17 N., 10 E.). 
Pits have been opened on the M. McCormick, I. Mendenhall and 
Mrs. A. Lowery farms .. They show from 1 to 3 feet of stripping 
and depths from 8 to 12 feet. The sizes range from the average 
up to a sample which contains 9 per cent. clay, 12 per cent. fine 
medium sand, 5 per cent. medium sand, 5 per cent. coarse sand, 
30 per cent. roofing pebble, 37 per cent. gravel and 2 per cent. 
boulder. The rock percentages. are 87 limestone, 8 crystallines, 3 
chert, 1 slate and 1 shale. About 1,500 loads, at 10 cents per 
cubic yard, are us.ed in the annual repairing of the roads. for 4 
miles north, 3 miles eas.t, 2 miles. wes.t and 1 mile south. Almost 
all of these roads are in very good condition, being hard, smooth, 
well packed and durable. 
In the southwestern corner of section 13 (17 N., 9 E.), on the 
place of T. C. P~elps, is a deposit of gravel, sand and clay, be- . 
neath from 1 to 3 feet of soil, that underlies 10 acres., as has been 
learned by dug wells, post auger holes and plowing. The depth is 
from 4 to 9 feet. The sizes of the material are 9 per cent. clay, 
15 per cent. fine medium sand, 11 per cent. medium sand, 15 per 
cent. coarse sand, 40 per cent. roofing pebble and 10 per cent. 
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gravel. The rock percentages are 86 limestone, 10 crystallines, 1 
chert,l slate and 2 shale. Some 2,000 cubic yards are put on the 
roads annually for 5 miles north, % mile south, 1 mile east and 3 
miles west. The wearing quality is good. 
Along the valley side and in an upper terrace of Duck Creek, 
on the Frank Starbuck and !Iilton Stafford farms, in the south-
eastern corner of section 23 (17 N., 9 E.), and in the northeastern 
corner of section 26 (17 N., 9 E.) are gravel and sand deposits 
underlying about 1 acre. The depth to ground-water level is 4 to 
8 feet, below which it is unknown. The quality and size of the 
material are about an average, but the stripping being heavy, the 
bed thin and the hardpflll considerable, the deposit is hardly a 
practical one. The material has been used for 2 miles north, 1 
mile south, ~,'2 mile east and 4 miles west, and has given good satis-
faetion. 
West of Duck Creek in Greensboro Township there is no gravel 
at all with the excepti'on of a very fine material on the farm of L. 
H. Judge, in the southwestern corner of section 19 (17 N., 9 E.). 
At this place the gravel is below ground-water level and no bottom 
has been found. 
In an isolated kame, which was known as the "Mountain" i:q. 
earlier days because of its rising some 40 feet above the surround-
ing country, in the southwest part of section 17 (17 N., 9 E.), on 
the farms of H. Wilkerson and William Hedrick, is a hetero-
geneous mixture of clay, gravel and sand beneath from 21j2 to 8 
feet of surface and underlying l~h acres, with a depth ranging 
from 3 to 18 feet. About all sizes are found, but in all cases the 
clay runs high, 19 per cent. being common. This causes the roads 
on which the material is used to be somewhat muddy, but other-
wise they are very satisfactory. These roads are found as far as 
4 miles east, 3 miles south, 2% miles west and 3 miles north. No 
known workable deposit is known nearer than 2 miles north, 4 
miles east, 4 miles south and 3 miles west. 
In a morainic hill in the north central part of section 5 (17 N., 
9 E.) and the south central part of section 32 (18 N., 9 E.) is a 
bed of gravel, clay and sand underlying about 3 acres. This has 
been determined by a cellar 75 yards northeast of the pit, where 
gravel was found beneath 6 feet of clay, and a dug well 75 yards 
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farther northeast, where gl'avel was reached after passing through 
12 feet of clay. Six feet of stripping under common circum-
stances wOllld make a deposit impractical; but since the nearest de-
posits of no better quality are several miles distant, this bed can 
be worked with profit. At the pit the depth is 18 feet and the 
stripping 6 feet The sizes are 18 per cent. clay, 10 per cent. fine 
medium sano, 10 per cent. medium sand, 10 per cent. coarse sand, 
20 per cent. roofing pebble, 30 per cent. gravel and 2 per cent. 
boulder. The rock percentages are 85 limestone, 12 crystallines, 
2 shale and 1 chert. The material is used on the roads 'for 3 miles 
north, 2 miles eaE't, 2Y2 miles west and 1 mile south. 
I.oeations for dipping have been tested for depth by the trustee 
of Harrison Township in the east central part of section 6 (17 N., 
9 K), where 17 feet of gravel were found; und in the south central 
part of section 10 and the northern part of section 15 (17 N., 9 
K), where 9 feet of material were found. ';I'he extent in none of 
these cases has been determined. 
For this congressional township 10 cents per cubic yard is the 
genel'al price .. 
Because of the scarcity of gravel, in the central portion of the 
civil township, Harrison, and the central and western portion of 
Greensboro, the writer would suggest that the cost of getting the 
more durable road met.al, limestone, to the nearest railroad 
switches, be considered. 
Toumship 16 North, Ranges 9,10,11 and Parts of 8 and 13 East. 
This area forms a rectangle 20 miles long from east to west, and 
6 miles wide from north to south. In it are found the civil town-
ships of Wayne, Spiceland, Franklin and Dudley. With excep-
tion of a few morainic deposits, all of the gravel of economic im-
portance is confined to the bluffs, terraces and flood plains of Blue 
River with its larger tributaries, Little Blue River and FIatrock 
Creek. 
In the south central part of section 5 (16 N., 9 E.), on the 
land of O. P. Manlove, is a deposit in the flood plain of a tribu-
tary to Blue River. The stripping is from 1 to 3 feet, the depth 
6 feet above water level, at the pit, and the area underlain is at 
least Y2 acre, where Mr. Manlove has tested thoroughly to a depth 
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of 5 feet. below wat.er level. These tests point to a favorable possi-
bility for *chaining, which I think will be the more satisfactory 
met.hod of lift.ingthe gravel out at this location, on account of the 
_ high percentages of clay. The rock composition is about the 
average, t.he size is a little above, and the oxidation much lower. 
The per cent.. of clay is very high, which makes the roads muddy 
in t.he winter and dusty in the summer. This material is used 
on the roads for 1 mile north, 2 miles south, 2 miles west and 1 
mile east. 
A similar deposit is found in the southeastern corner of this 
same section, on the M. Vandenbark land. The extent and depth 
are not. known. 
Some 30 feet above a stream, in a bluff, on the Charles Addi-
son place, in the southeast quarter of section 29 (16 N., 9 E.), 
beneath 3 feet. of soil, is a workable deposit. of gravel, with a depth 
ranging between 5 and 11 feet. This deposit contains a low per 
cent. of fine sand and clay. The size is a little above the average, 
and the oxidation below. The rock percentages are 86 limestone, 
10 crystallines, 2 chert, 1 slate and 1 shale. The material is put 
on the roads for 4 miles north, 4 miles west, 2 miles east and 1 
mile south. These roads are smooth, hard and durable. 
In the eastern part of Knightstown 7 or 8 acres are known, by 
careful tests, to be underlain by gravel, on the property belonging 
to the 1. & E. St. Ry. Co. These tests have shown, at the present 
pit, which is situated just back from t.he edge of the bluff, a depth 
of 12 feet and a hardpan floor. As one gets farther from tihe 
bluff edge, t.he, gravel bed becomes thinner and t.he hardpan floor 
comes nearer to the surface. At 100 yards the bed o,f gravel is 
2 feet thick, and the hardpan floor is within {) feet of the surface. 
The stripping varies from 1 to 3 feet. The quality of the mate-
rial is a little above the average, the sizes being 8 per cent. clay, 
15 -per cent. fine medium sand, 17 per cent. medium sand, 13 per 
cent. coarse sand, 30 per cent. roofing pebble, 15 per cent. gravel 
and 2 per cent. boulder. The rock composition is about the aver-
age. About 250 cubic yards of the material are hauled out daily, 
for use as ballast, along the interurban line. 
In the southwest quarter of section 22 (16 N., 9 E.), 14 mile 
*See page 324, 
456 REPORT OF STATE GEOLOGIST. 
from the river, in its bluffs, is a bed of gravel on the property of 
O. Morris. It underlies about 2,000 square yards, has a depth of 
9 feet, and 21h feet of stripping. The material in size, rock 
percentages and durability is about the average for the county. 
In the first terrace abov~the flood plain of Blue River in the 
north central part of section'22 (16 N., 9 E.), is a bed of gravel 
beneath 2112 feet of surface, with a thickness of 9 feet, and an 
extent over a considerable area, as is seen by a ditch, which is in 
this terrace for a distance of 400 yards north with its bottom in 
the gravel. The mean size of two samples give's about the average 
for the county. The rock percentages are the average. The ma-
terial is used on the roads for 1 mile south, 1"% mile west, 3 miles 
east and 1,4 mile north. 
In sections 11 and 15 (16 N., 9 E.), an abundance of gravel is 
known to exist in the bluffs of Blue River. Small pits have been 
opened at various points, and,. in general, contain material very 
similar to that described in the two preceding paragraphs. 
On the farms of Earl Moffitt, in the northeast quarter of section 
1 (16 N., 9 E.), and that of B. Reese, in the west central part of 
section 6 (16 N., 10 E.), are a few of a number of workable de-
posits in the bluffs of Duck Oreek. These beds occur beneath 
from 1 to 3 feet of surface, and are 25 feet deep. The sizes of 
the material are 6 per cent. clay, 17 per cent. fine medium sand, 
13 per cent. medium sand, 14 per cent·. coarse sand, 30 per cent. 
roofing pebble, 18 per cent. gravel and 2 per cent. boulder; the 
rock percentages are 86 limestone, 9 crystallines, 2 shale, 2 chert 
and 1 slate; and the oxidation is about the average. This mate-
rial makes smooth and durable roads. 
A deposit of gravel and sand is found on the property of Samuel 
Hoover, in the northwest quarter of section 4 (16 N., 10 E.), 
along a small tributary to Blue River. It has a depth of 9 feet 
to water level, and an unknown depth below, a stripping of from 
2 to 6 feet, and an extent of 2 acres. The mean of two samples 
gives about the average size for the county. A deposit containing 
material very similar to this of the Hoover place is found on the 
property of Theodore Applegate, 1 mile due east of Spiceland. 
The amount of gravel is not known. 
A workable deposit, from which 2,000 cubic yards of gravel are 
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taken for the roads annually, is found in the central eastern part 
of section 18 (16 N., 10 E.). The stripping is from 1 to 3 feet 
and the extent about 5,000 square yards. The size is below the 
average and the oxidation above. 
In the southeastern corner of section 19 (16 N., 10 E.), on the 
land of G. Hammond, about 4 acres of a kame, which rises about 
45 feet above the adjacent region, are .underlain by a bed of un-
stratified gravel, hardpan and fine sand in about equal propor-
tions. The depth ranges from 10 to 30 feet, and the stripping 
from 2 to 4 feet. The average of 2 samples of the gravel shows 
15 per cent. clay, 12 per cent. fine medium sand, 13 per cent. 
medium sand, 15 per cent. coarse sand, 20 per cent. roofing pebble, 
and 25 per cent. gravel. The rock percentages are 85 limestone, 
10 crystallines, 2 chert, 2 shale and 1 slate. About 1,600 cubic 
yards are used in the annual building and repairing of roads for 
2lj2 miles north, 2 miles east, 2V2 miles south and 2 miles west. 
These roads are well packed and smooth, but the high amount of 
clay makes them somewhat muddy in the winter. Within a ra-
dius of lj2 a mile, anumber of these kames are seen, which un-
doubtedly contain more or less gravel. 
Several small deposits ate found along a tributary of Little Blue 
River in the southwest quarter of section 29 (16 N., 10 E.). 
One of these is on the E. M. Hinshaw place, where a gravel of a 
rather fine quality is found in the bluff. 
In the western part of section 33 and the eastern part of 32 
(16 N., 10 E.), are a number of low parallel ridges, which are 
100 feet wide, from 300 to 1,000 feet long and about 15 feet 
high, at the crests. 
Several, which have been opened on the farms of E. Green-
street and .r ohn M_cFarland, were found to be composed largely of 
gravel, sand and clay; and by making some investigation, with 
a post auger, some very fine gravel beds have been opened. These 
contain from 1 to 3 feet of stripping, and are from 4 to 12 feet -
deep. The size of the material is 10 per cent.. clay, 18 per cent. 
fine medium sand, 10 per cent. medium sand, 20 per cent. coarse 
sand, ·25 per cent. roofing pebble, 25 per cent. gravel and 5 per 
cent. boulder; the rock percentages, 85 limestone, 10 crystallines, 
2 shale, 2 c}lcrt and 1 slate; -and the oxidation below the average. 
r------------------- ----
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The material is sold at 15 cents per cubic yard, and is used in 
building and repairing roads for 1 mile north, 2% miles east, 3112 
miles south, and 1f2 mile west. These roads, in general, are in 
good condition. 
Going east and northeaflt. from Dun.reith no other deposits 
except very small ones are found until the bluffs, terraces and 
flood plains of Flatrock Creek are reached. 
In the bluffs of Flatrock Creek, on the farms of D. M. Brown, 
in the northeast quarter of section 36 (16 N., 10 E.), and T. S. 
Nugen, in the northeast quarter of section 25 (16 N., 10 E.), are 
some deposits, each of which underlies several acres, with from 1 
to 8 feet of stripping, which rapidly increases as it gets farther 
from the bluff face. The depths range between 9 and 12 feet. 
The rock composition is ab01.1t the average, the size of the material 
a little below, and the amount of oxidation above. From these 
deposits the roads are bnilt and repaired for 4 miles east and 2112 
miles west. 
A similar gravel for size, rock percentages and oxidation is 
found in the bluffs of Flatrock Creek, from 20 to 40 feet above 
the stream, on the L Butler property, in the northeast corner of 
section 12 (16 N., 10 E.), and the northwest corner of section '1 
(16 N., 11 E.). The extent is not well determined, but it is 
known that for 40 rods both up and down stream from this point 
groundhog diggings and other excavations show more or less. 
gravel to be preflent in the bluff. The depth will average about 8 
feet, and the stripping from 112 to 7 feet. A section shows: 
(a) Stripping 2 feet, (b) gravel 8 feet, (c) clay 1 to 2 feet, (d) 
gravel 10 feet. This material is used on the roads for 4 miles east 
and 2112 miles west. 
In the northwest part of section 7 (16 N., 11 E.), on the land 
belonging to the Shute heirs, is a small bed of gravel beneath 
from 1 to 2 feet of surface. The quality of the material is about 
the average, and it is used on the roads for 1 mile north, 4 miles 
east, 2% miles west and ~I:! mile south. 
Besides this deposit and some creek gravel in the eastern part of 
section 31 (16 N., 12 E.), no deposits of economic importance are 
known east of Flatrock Creek. The well records in general show 
only beds of a few feet, at most, in thickness. Since two railroads 
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are near at hand, the writer would suggest, for this vicinity, a 
crushed limestone, shipped to the most convenient railroad switch. 
This could probably be done for what it costs to haul the gravel for 
4 miles, and when in addition to this the greater durability of the 
limestone is taken into consideration, it will very likely be the 
cheaper road metaL 
DELAWARE COUNTY. 
Area in square miles .......................................... . 
Population in 1900 ................................... ·········· 
l\1iles of public roads .......................................... . 
Miles of improved roads ....................................... . 
Percentage of roads improved ................................. . 
Miles improved with gravel. ................................... . 
395 
49,624 
800 
600 
75 
600 
Miles improved with crushed stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None 
Average original cost of gravel roads per mile ................... $1,000· 
Total original cost of improved roads ........................... $600,000 
Annual cost of repairs per mile on gravel roads 5 years old. .. .. . $100 
Miles of improved roads (gravel) built in 1905. . . . . . . . . . . . . . . . . . . 2 
First improved roads built. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1858 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 5 
Satisfaction of farmers with investment in improved roads. .. .. .. Good 
Authority .................................. J. E. Davis, County Auditor 
"No roads have been improved nnder the present law. All are township roads 
or abandoned toll roads. The cost of $1,000 per mile is estimated. 
This county lies east of Madison, north of Henry, south of 
Grant and Blackford, and west. of Randolph and Jay. Its shape 
is that. of a rect.angle, 21 miles long from north to south, and 19 
miles wide from east. to west.. The northeastern fourt.h is crossed 
by t.he Mississinewa Hiver, which flows in a northwesterly direc-
tion; and the cent.ral by the White River, flowing from east. t.o 
. west. In the channels of these streams, as well as some tributaries, 
the Niagara limestone, of the Silurian, comes t.o the surface. 
Some very pronoun~ed moraines are found in this county, from 
which a large portion of the gravel is obtained. The cont.inuat.ion 
of the terminal moraine of southern *Randolph and northern 
Henry is also found in the southern part of this count.y. The 
eastern portion is traversed by the Union Cit.y moraine, and the 
northeastern corner by the !I(ississinewa. There is a very well 
developed eskaI', east of Royprtnn. 
·See pUJ.(C a~7. 
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The transportation is extra good. Intersecting at Muncie and 
extending in all directions are the Cleveland Division of the Big 
Four; the Lake Erie and Western; the Chicago, Cincinnati and 
DELAWARE COUNTY. 
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Fig, 35, Illustrating the distribution of road materials in Delaware County, 
Louisville; and the Ft. Wayne, Cincinnati and Louisville. Be-
sides these, the Ohicago, Indiana l1nd Eastern irom the northwest 
and three interurban traction lines, two running west and one 
north, have their terminals in Muncie. 
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Although, as in counties heretofore mentioned, numerous gravel 
deposits are found in the bluffs, terraces and flo()d plains of 
streams, the larger per cent. of the workable deposits are located 
in the morainic ridges and hills. For size the morainic material 
has brought the average above that of central Indiana; an average 
sample showing 13 per cent. clay, 13 per cent. fine medium sand, 
11 per cent. medium sand, 14 per cent. coarse sand, 26 per cent. 
roofing pebble, 20 per cent. gravel and 3 per cent. boulder. The 
_ average for rock percentages is 87 limest()ne; 9 crystallines, 2 
shale, 1 chert and 1 slate, with a small amount of sandstone and 
a few other rock!:. 
GRAVEL. 
The Five Southern Miles of Township 22 North, Ranges 9, 10, 
11, and Part of 8 East. 
This area consists of 95 square miles and is located along the 
northern boundary of the county. The gravel deposits are found, 
for the most part, along the Mississinewa and its larger tributaries, 
and the morainic ridge of the southeastern portion. Smaller de-
posits are found along Big Pipe and Kirkwood creeks in the 
western part. 
On the farms of W. Milholand and J. W. Harris is located, 
in the flo()d plains on either side of Big Pipe Creek, in the north-
east quarter of section 25 (22 N., 8 E.), a rather extensive bed 
of gravel below the ground-water level. Although careful tests 
have not been made to ascertain the exact extent or depth it is 
known to underlie, beneath from 2 t() 4 feet of surface, at least 2 
or 3 acres, and probably considerable more. The gravel is, of a 
good quality, being unoxidized and of a fair size. The rock per-
centages are 80 limestone, 16 crystallines, 2 shale, 1 slate and 1 
chert. Almost al] of the material that is used on the roads in the 
western part of the civil township, Washington, is obtained by dip-
ping from this bed. 
In the northeast quarter of section 7 (22 N., 9 E.), gravel has 
been found beneath water level in the flood plains of Kirkwood 
Creek by ditching. It is reported to be of good quality. 
Besides these two locations mentioned, both of which will re-
quire careful testing before any machine can be set for dipping, 
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no others of economic importance are known going east., until 
sections 12, 13 and 24 (22 N., 9 E.) are reached. 
On the Frank Keplinger property in the central western part of 
section 12 (22 N., 9 E.), and on that of S. Richard in the central 
part of section 12, are gravel deposits in the bluffs and flood plains 
of the Misilissinewa. The former bed outcrops for 20 rods up 
and down t.he river and for 200 yards back from the pit. The 
depth to water level is 8 feet, and the stripping is from % to 2% 
feet. It grades into sand at places. The second is a very limited 
deposit and is not workable. Its depth is 6 feet and stripping 
from 1 to 3 feet. The sizes of these materials are above the 
average, being, as is shown from the mean of three samples, 11 per 
cent. clay, 'I per cent. fine medium sand, 8 per cent. medium sand, 
4 per cent. coarse sand, 13 per cent. roofing pebble, 49 per cent. 
gravel and 8 per cent. boulder. The rock percentages are 84 lime-
stone, 14 crysta1lines, 1 shale and 1 chert; and the oxidation is 
considerably below the average. For road use the material is 
stony, but is very durable, and if the coarser material will be used 
for the base and the finer for a dressing, the roads will be smooth, 
hard and very satisfactory. 
Below ground-water, in the flood plain of a tributary to the 
Mississinewa, on the Donie Ginn place of section 13 (22 N., 9 
E.), a depth of 14 feet of gravel of a fair quality is said to exist, 
but the extent has not been tested. 
On the place of S. JYliller, in the east central part of section 24 
(22 N., 9 Eo), is a flood plain deposit below water-level, of work-
able extent and depth. The stripping is 2 feet, the size average 
and rock percentageI' are 80 limestone, 16 crystallines, 2 chert, 
1 slate and 1 shale. The oxidation is nothing. 
All along the Mississinewa, as we advance east, workable depos-
its are found in the flood plains, terraces and bluffs. Much of the 
mate'l'ial is a little above the average for size. In the southwest 
quarter of section 22 (22 N., 10 E.), on the properly belonging to 
Robert Smith, are about 2 acres known to be underlain with from 
5 to 14 feet of gravel, beneath 2 feet of surface. The material 
is about average in rock composition, and is a little above in size. 
It is used in building and repairing for 2 miles north, 1112 miles 
south, 1V;;! miles east and 1 mile west. 
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In a kame in the southwest part of section 31 (22 N., 11 E.), 
a workable amount of gravel is found on the land belonging to the 
Dudelston heirs. This deposit of gravel, clay and sand, is covered 
with from 1 to 6 feet of surface, and is 35 feet deep .. The ma-
terial is of an average size, and has a rock composition of 84 per 
cent. limestone, 13 per cent. crystallines, 1 per cent. chert, 1 per 
cent. shale and 1 per cent. slate. The color is brown at the top and 
gray at the bottom, and the amount of weathering is somewhat 
below the average. 
Along the Mississinewa in the terraces and flood plains of this 
civil township, Niles, large deposits are known to exist, as has 
been indicated by post auger holes, ditches and other excavations. 
In the flood plain of a small stream on the D. B. Moore prop-
erty, in the northwest quarter of section 16 (22 N., 11 E.), is a 
deposit below ground-water level, which, by rough tests, seems to 
be workable. The depth, where worked and tested, is 20 feet and 
the stripping 3 feet. The material is of exceptional quality for 
wearing and packing, the latter being due to a calcareous clay. 
The sizes and rock percentages are about average. 1,500 cubic 
yards of the material, which has been taken out with a *gravel 
excavator, are put onto the roads annually, for 2 miles south, 31/2 
m.iles east, 1 Y2 mileR north and 2 miles west. The distance this 
material is hauled to the east shows the need of road material in 
the northeast corner of the county. Since random tests along 
'Estey Creek have given no further locations for setting a dipping 
machine, on account of too much clay, the author would suggest a 
careful inquiry into the endless chain process, which will wash the 
gravel to a certain extent, and thus can be used where the dipping 
machine can not be. 
In the southeast and southwest quarters of section 33 (22 N., 
11 E.), on the places of J. T. Black and Samuel Gregory, in a 
ridge extending more or ]cps broken, southwest to· Muncie, is a 
large deposit of gravel, sand and clay beneath from 1 to 5 feet of 
stripping. The length of the bed is undetermined, bU,t seems, as 
has be'fm learned by several pits and other excavations, all of 
which show a very similar material, to be % mile long and 200 feet 
wide. The depth, at. the pit, if! SO feet. A section shows: (a) 
·See page 324. 
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Stripping 5 feet, (b) a brown gravel somewhat below the average 
in size 5 feet, (c) a grayish brown gravel a little above the aver-
age fO'r size 10 feet, (d) a gray material above the average fQr 
size 10 feet. The rock percentages are 80 limestone, 15 crystal-
lines, 2 chert, 2 shale and 1 slate. The clay of this material, 
which is about 15 per cent., is a kind of fine calcareO'us conglO'm-
erate, which makes a most excellent packing material. The grave~, 
even in the pit, is so cemented together by this substance, that it 
cOomes dQwn in great masses, which have to' be broken apart. 
2,000 cubic yards are used in the annual building and repairing 
of roads fQr 2 miles east, 2 miles north, 1 mile west and 112 mile 
south. These roads are very durable, smooth and hard. 
In the western portion of section 36 (22 N., 11 E.), for about 
Y2 mile alO'ng a tributary to the Mississinewa, the flood plain 
clO'se to the stream has been tested and found to' be underlain with 
about 10 feet of gravel which is covered by 2Y2 feet of surface. 
At three places the material has been *pumped out. The sizes are 
15 per cent. clay, 10 per cent.. fine medium sand, 5 per cent.. me--
dium sand, 10 per cent. coarse sand, 20 per cent.. roofing pebble 
and 40 per cent.. boulder. The rock percentages are about the 
average and the oxidation nothing. 700 cubic yards, at a cost of 
40 cents per cubic yard, are used in the annual building and re-
pairing of roads for 1 mile south, 1 mile east, 2Y2 miles north 
and Y2 mile west. The high per cent. of clay makes the road 
somewhat muddy in the winter, but otherwise the material is very 
good. 
For the northeastern corner of the civil township, Niles, where 
road material is hauled for several miles, the writer would suggest 
that investigation be made as to the cost of getting crushed stone, 
which is much more durable than gravel, to the nearest railroad 
switch. In this investigation, the results of the U. S. Road Test-
ing Laboratory on samples of rocks from various parts of the state 
may be helpful. 
Township 21 North, Ranges 9, 10, 11, and a Part of 8 East. 
In this area of 114 squa,"e miles the ~eater amount of the 
gravel is found in the eastern portion, in' the morainic ridges, 
and a smaller amount, in the flood plains and terraces of the 
\ 
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Mississinewa and its tributaries, Jakes, Mud, Big Kill Buck, 
and Kill Buck creeks. 
In the northwest quarter of section 12 (21 N., 11 E.), on . 
the property of Kifer Crua, is a small unworkable bed of a soft 
gray gravel. The material being considerably below the average 
in size, and the bed only 4 feet deep, with 2 feet of stripping, 
the deposit is impracticable except for very local use. 
Another small bed, which is beneath the water level, is found 
in the flood plain of a tributary to the Mississinewa, in the 
southwest quarter of section 13 (21 N., 11 E.), on the places 
belonging to George A. Stafford and J. A. Triddle. Since the 
gravel is so scarce in this locality, and the limestone, either 
300 feet nOTth or south of this location, is within 2 feet of 
the surface, it would probably pay to set a small portable *crusher. 
In a low morainic ridge on the land of James Dill, in the 
southwest quarter of section 23 (21 N., 11 E.), is a bed of 
gravel beneath ground-water level which has where tested a maxi-
mum depth of 18 feet and a minimum of 7 feet. Thel extent has 
not been determined, and the quality is reported to be very good. 
Six or 7 acres, which include 5 or 6 kames, on the Thomas 
Ore place, in the west-central part. of section 35 (21 N., 11 K), 
were found to be underlain by gravel, sand and clay. The pit 
walls, on which 2,000 square yards are exposed, show a depth of 
from 18 to 38 feet and no bottom; a stripping of from 2 to 7 
feet, and a continual grading of the gra.vel, sand and clay into 
one another, 3-6 being gravel, 2-6 sand and 1-6 clay. The size 
of material, rock composition and oxidation are about the ave,rage 
for the gravel. One thousand six Jmndred cubic yards at a cost 
ranging between 15 and 20 cents are used in the annual building 
and repairing of the roads for 2 miles north, 3 miles south, 6 miles. 
east and 112 mile west. These roads are hard, smooth, durable, 
and give good satisfaction. 
On the farms of George A. Stafford and R. F. Brammer, in 
the west-central part of section 9 (21 N., 11 E.), is a workable 
bed of gravel and sand above ground-water level which has a 
stripping of 3 feet and a depth of 18 feet. If the many lenses 
of sand occurring in the bed can be worked around or screened off 
*For output and cost of crushing see page 327. 
SO-Geology, 
.---------------~ ---
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the rock percentages will be average and the size a little above. 
The color ranges from gray at the bottom to brown at the top, and 
the oxidation about average. The material is used on the roads 
for 4 miles east, Yz mile north, 112 mile south, and Yzmile west. 
On the first terrace abnve the f1Qod plain and in the flood plain 
of the Mis.c;issinewa River, in the central part of section 16 (21 
N., 11 E.), on the land belonging to J nseph J oegodlove, are about 
20 acres underlain by gravel~ as has been learned by post auger 
holes and other exeavations. At the pit on the terrace there is a 
depth of 15 feet and a stripping of 2 feet. The size of the mate-
rial is a little above the average. The material of the flood plain 
would have to be dipped, which would hardly pay where such 
a large quantity nf good gravel, above wa!er level, is available. 
In the continuation of the same glacial ridge which stands out 
very conspicuously above the adjacent country and in which the 
large deposits nn the Samuel Gregory farm in section 33 (22 N., 
11 E.) occurs are found numerous deposits in this congressional 
township. A few of these places have been npened on the farms 
of L. Adams, in the southwest quarter nf section 19 (21 N., 11 
E.) ; Wilson, Payton and Reid, in the southeast quarter of section 
25 (21 N., 10 E.), and Mrs. Thomas Paey, in the southwest 
quarter nf section 36 (21 N., 10 E.). The rock compositions 
being about the average for the county, there being no. bottnm 
found other than gravel, and a very abrupt grading of the gravel 
into fine sand and clay, are common characteristics of all. 
At the AdamE' pit, the stripping is 2 feet, depth 18 feet, and the 
size a little below the average. The Wilson, Payton and Reid 
pit shows from 1 to 5 feet of stripping, a depth of 20 feet, and 
a size considerably below the average, being 8 per cent. clay, 
.18 per cent. fine medium saud, 20 per cent. medium sand, 25 
per cent. coarse sand, 14 pel' cent. roofing pebble, 13 per cent. 
gTavel, and 2 per cent. boulder. In the vicinity of the Pasy 
pit, the ridge becomes very pronounced, being about 70 feet high, 
200 yards wide, and having a hummocky topography. The depth 
at this plaee is from 7 to 18 feet, and the stripping is 1 foot at 
the cre&t of the ridge, but increases to (j feet 150 feet from the 
crest along the slopes. This difference in stripping is due to the 
transporting and depositing o.f the f\lope wash during heavy rains. 
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The mean of 1:\'10 samples gives the following sizes: 12 per cenL. 
clay, '7 per cent. fine medium sand, 8 per cent. medium sand, 14 
per cent. coarse sand, 13 per cent. roofing pebble, 36 per cent. 
gravel, and 10 per cent. boulder. 
The amount of gravel that c.an be obtained from this morainic 
ridge in this con~essional township will probably be several hun-
dred thousand cubic yards. Eor durability, it is about an average, 
but the high content of clay generally makes the roads rather 
muddy in the winter and dusty in the summer. 
In a gentle raise in the &outheast quarter of section 22 (21 N., 
10 E.), on tl\€, farms of Joseph Sheets and Joseph Pattenger, is a 
bed of gravel which underlies about 3 acres with a depcll ranging 
between 6 and 11 feet and no bottom found, and a stripping of 
from 1 to 3 feet. The size, rock composition and amount of 
weathering are about average. This material is used in building 
and repairing roads for 3 miles north, 3 miles west, 2 miles south, 
and 2 miles east. 
In a low hill on the property belonging to a Mr. Turner, in the 
northeast quarter of section 16 (21 N., 10 E.), is a bed of gravel 
underlying, as rough tests indicate, about 1112 acres, with a depth 
of 15 feet and a stripping ranging between 4 and 8 feet. The 
rock percentages are about aver-age and the size a little above. It 
is used on the roads for 3 miles north, 2 miles east, 2 miles south, 
and 3 miles west, and gives good satisfacti~n. 
Between the central and north-central parts of section 5 (21 
N., 10 E.), on the David Hench land, is an unstratified bed of 
gravel, clay and sand in a morainic hill which underlies about 
2 acres. The depth at the pit is from 8 to 12 feet and the 
stripping ranges between 1 and 6 feet. The rock composition is 
the average, and the size is above, with about 14 per cent. of 
~~ . . 
In the flood plain of Mud Creek, beneath from 2 to 3 feet of 
surface, 011 the farm of Mary L Garrard, in the south-central 
part of section 6 (21 N., 10 E.), is a bed of gravel apparently 
underlying 3 or 4 acres, as is indicated by two pits 250 yards 
apart, and other tests. The depth is from 8 to 9 feet. The rock 
composition is about average, the size above, and the oxidation 
below. One thousand fwo htlIldred cubic yards are used in the 
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annual repair and building of roads for 1 Yz miles north, 1 Yz 
miles east., 1112 miles south, and 4% miles west. The material is 
durable and makes a smooth and hard road. 
In the 'flood plain of Big Kill Buck Oreek, on the farms of 
William Benidum, in the sOTIthwest quarter of section 11 (21 N., 
9 E.), and,J. W. McOreary, in the northeast quarter of section 
16 (21 N., 9 E.), are beds of gravel bene,ath water level, with a 
depth where tested of 25 feet. The extent is not known. 
Possible locations for dipping, which have not been tested as to 
depth or extent other than to know that 'gravel exists beneath the 
ground-water level, are found in the flood plains and terraces of 
Jakes Creek on the farms of Isaac Brinhall in the southwest quar-
ter of section 26 (21 N., 9 E.); of George McWilliams, in the 
east-central part of section 27 (21 N., 9 E.) ; of Sarah Smith, in 
the southeast quarter of section 27 (21 N., 9 E.); of Samuel Lee, 
in the northwest quarter of section 27 (21 N., 9 E.); of B. 
Miller, in the northeast quarter of section 28 (21 N., 9 E.), and 
of Polk Fuller, in the northwest quarter of section 28 (21 N., 
9 E.). 
On the gentle valley slope of Big Kill Buck, 120 yards from 
the etream, are 3 or 4 acres underlain by gravel, as shown by 
rough tests, on the farm of Samuel Bell, ill the southwest quarter 
of section 20 (21 N., 9 E.). The depth of the bed is 11 feet and 
the stripping is 3 feet. The sizes of the material are 12 per cent. 
clay, 18 per cent. nne medium sand, 10 per cent. medium sand, 
10 per cent. coarse sand, 15 per cent. roofing pebble, 30 per cent. 
gravel, and 5 per cent. boulder. The rock percentages are about 
the average for the county. ·At a cost of 25 cents per cubic yard 
this material is used in building and repairing roads for 3 miles 
north, 2Yz miles w.est, 1/-S mile south, and 2Yz miles east. 
Township 20 North, Ranges 9, 10, 11, and Part of 8 East. 
In this area of 114 square miles are a large number of small 
deposits along Mud Oreek, Big Kill Buck, White River and its 
tributaries, and some glacial ridges in the eastern portions. 
Along a tributary to Big Kill I3uck, in the northeastern quarter 
of section 1 (20 N., 8 E.), on the place belonging to' 1. Perry, is 
a small bed of gravel, beneath from 1 to 4 feet of surface, which 
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has a depth of 7 feet. The rock percentages and sizes of material 
are about the average, except that 20 per cent. is clay, which 
makes the roads on which this gravel is used muddy in the winter 
and dusty in the summer. 
In the bank of Mud Oreek 2 or 3 acres are underlain by gravel, 
sand and clay in the northwest. quarter of section 10 (20 N., 9 
E.), on the George McKinley property. The depth is 21 feet at 
the pit and the stripping from 2 to 4 feet. The rook Composition 
is about an average for the county, and the size is below the 
average. One thousand two hundred cubic yards, at a cost of 25 
cents per cubic yard, are put on the roads annually. 
Probably 25,000 cubic yards of gravel are available on the J. R. 
Compton land in the northeast quarter of section 22 (20 N., 9 
E.). The amount of surface underlain is about 1 acre, the depth 
is 21 feet and the stripping is 4 feet. The rock composition is 
average and the size of material is a little below. 
A large deposit of gravel is found in the bluff of Mud Creek, 
200 yards from the stream, on the farm of Stanley Russey, in 
the northwest quarter of section 13 (20 N., 9 E.). The area 
underlain is about 4 acres, as is indicated by the exposure of a 200 
square yal'd cross section, a well at a house 300 yards a:way that 
is in 22 feet of gravel, and post auger holes. 
The stripping at the pit is from 1 to 3 feet and the depth is 
10 feet. The rock percentages are average, the size is above, and 
the mddation below. One thousand two hundred cubic yards at 
25 cents per cubic yard are used in the all!lual repair and building 
of roads for 5 miles north, 1f2 mile east, 1f2 mile south, and 1 mile 
west. These roads are hard, smooth and durable. 
In the northeast corner of section 25 (20 N., 9 E.), on the 
place of Nathan Williams, is a bed of gravel beneath from 1 to 
6 feet of surface, with an average rock composition and size of 
material. The extent and depth were not learned by the writer. 
A deposit which is likely workable is found in a bluff of White 
River on the property belonging to Mary Allison, in the north-
west quarter of section 18 (20 N., 10 E.) Three hundred square 
yards of material are exposed on the pit walls, which show a 
depth of 10 feet, a stripping ranging from 2 to 8 feet, a rock 
composition of about the average, with 14 per cent.. of clay, a size 
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of material which is below average, and an amount of oxidation 
that is above. Roads on which the material has been used are 
dusty in the summer and rather muddy in the winter. 
On the Joseph Sutton land in the southwest quarter of section 
32 (20 N., 9 E.), is one of a number of kame deposits that are 
found in this vidnity. The material is of average quality, with 
exception of a high content of clay. It sells for 10 cents pel' 
cubic yard and is hauled but a short distance because of other 
pits. 
In the northwest corner of section 1 (20 N., 10 E.), on the 
farms of W. Sherry and J. Doggeth, are pits in the prominent 
morainic ridge which extends northeast from near Muncie. At 
these pits the material is high in fine medium sand, which is sal-
able at this location for concrete work in Muncie. The amount of 
stripping is 5 feet and tho depth is 20 feet. The sizes for the 
latter pit are about the average and for the former below. 
A small deposit above ground-water level is found in the south-
central part of section 22 (20 N., 10 E.), on the property belong-
ing to C. R. Wall. 
In the south-central part of section 27 (20 N., 10 E.), on the 
Oliver McConnell land, beneath 2 feet of stripping, is a small 
deposit of gravel, clay and sand all commingled, which has a 
depth of 8 feet. Because of inavailahility and a high per cent. 
of clay this material has a very local use. 
About 3 or 4 acres on the Sherman Whitney place in the south-
west corner of section 26 (20 N., 10 E.), are underlain by a bed 
of gravel having from 4 to 8 feet of stripping and a depth of 18 
feet. This is a morainic deposit and the material is unstratified, 
with a high amount of clay, which makes muddy roads in the 
wet season. Otherwise the material is of a good size and little 
weathered. The rock percentages are almost average. 
Several small locations are found on and near the \V. M. Heaton 
farm, in the northwest quarter of section 26 (20 N., 10 E.). The 
depth at an old pit IS 12 feet and stripping 1% feet. The ma-
terial is about the average for rock composition and a little below 
for size. The color is brown and the oxidation high. 
Three or four acres in the flood plain of the White' River in the 
southeast quarter of section 25 (20 N., 10 E.), are underlain 
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beneath 2% feet of surface, w.ith a bed of stratified gravel, 
which has been worked to a depth of 12 feet and no bottom 
found. The rock composition, size of material and oxidation are 
about the average, with exception of only having 6 per cent. of 
clay. The roads on which this gravel is used are smooth and 
durable. 
On the place belonging to .T ane Cecil, in the northwest quarter 
of section 30 (20 N., 10 E.), are beds of gravel in kames which 
beneath from lj2 to 3 feet of surface underlie about 2 acres, as 
rough tests, such as post auger holes and the withering of crops 
in dry weather, indicate. This gravel often grades into sand and 
clay. At the pit the depth is 10 feet and the size of material and 
rock composition are about an average. This material packs well 
and is durable. 
On the Ray Cecil farm in the southwest quarter of section 
20 (20 N., 10 E.), is a bed of gravel and sand, with about 1 foot 
of stripping and a depth of 15 feet. From the pit walls and 
places tested back from the pit, about 3,500 square yards seem to 
be still underlain with either sand or gravel. The si~e of the 
gravel is above the average, but the rock percentages are 82 lime-
stone, 15 crystallines, 2 shale, and 1 chert. 
By screening~ a workable amount of gravel may be found on 
the side of a stream valley in the southwest part of section 7 
(20 N., 11 E.), on the property belonging to John Truett. At 
the pit the stripping is 2 feet, depth from 6 to 20 feet, rock com-
position and size of material about average, and color brown and 
yellow. Abrupt grading into sand is very characteristic. 
In the northwest quarter of section 9 (20 N., 11 E.), on the 
property of J. Plmtney, beneath from 2 to 6 feet of surface, is 
an area of about 1 acre underlain with gravel and sand, as has 
been learned by several excavations. At the pit the depth is 10 
feet, the rock composition and size of material are about average, 
and the color is brown. To determine the exact amouIit of gravel 
and sand, tests by pipe driving or some other means will be 
necessary. 
In the southwest corner of section 23 (20 N., 11 E.), and 
the northwest corner of section 26 (20 N., 11 E.), is a gravel bed 
beneath 1 to 3 feet of surface, which has a rock composition of 
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about the average and a size of material considerably below. The 
color is brown and the weathering considerable. The extent and 
depth are not known. 
Norrthern Four Mile8 of Townsh'ip 19 North, Ranges 9, 10, 11; 
mnd Part of 8 East. 
This area of 76 square miles, which has a length from east to 
west of 19 miles and a width from north to south of 4 miles, lies 
along the Henry Oounty boundary. Its gravel deposits, which are 
of economic importance, are found for the most part in morainic 
hills and ridges. Only bmall beds are known to occur in the bluffs, 
terraces and :flood plains of streams. 
For 1,4 of a mile along a small creek in a ridge in the north-
central part of section 13 (19 N., 11 E.), is a bed of gravel, 
sand and clay which has been dug into at various points. On 
the farm of Jane Mills, in this ridge, is a pit which shows from 
2 to 7 feet of stripping and a depth of 30 feet. The mean of two 
samples gives the average for the county with exception of 15 per 
cent. clay, and the rock composition is also about average. The 
color is from gray to brown, and the amount of weatherring a 
little below the average. One thousand cubic yards are used in 
the annual repair and building of roads for 3 miles east, 2 miles 
south, 21h miles west, and 21;2 miles north. Otherwise than mak-
ing the roads somewhat muddy in the wet season and dusty in the 
dry it gives good satisfaction. 
On the farms of L. Doddy, in the southeast and that of George 
Keisling in the southwest quarter of section 3 (19 N., 11 E.), 
and W. Sissel in the southeastern corner of section 4 (19 N., 
11 E.), are workable deposits of gravel which alternate with sand 
and clay. They all, when the sand is screened off, have an average 
rook composition, an average size of material, with exception of 
14 per cent. clay, and a brown color. The first has a depth of 11 
feet and the second 15 feet. 
Along a stream in the northwest quarter of section 9, on the 
Jacob Reese place, and in the southeast corner of section 9 and 
the northeast corner of section 16 (19 N., 11 E.), on the Lewis 
Keisling farm, are several very fair -locations for gravel pit!;!. 
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These have been tested with post augers and other excavations and 
are said to contain a good quality of material. 
In so.me morainic hills and ridges beginning in the northeast 
corner of section 19 (20 N., 11 E.), on the P. H. Chatman farm, 
and continuing north along the eastern border of section 18 (20 
N., 11 E.), through the R. Felton, Jr., R. Felton, S'r., M. Car-
michael, and the C., H. & D. Ry. Co. farms, are so.me large 
, ., 
deposits of gravel. At all places where openings have been made, 
the gravel grades from a bro.wn at the top to a grayish brown 
7 or 8 feet lower. On the P. H. Chatman place, a small pit 
shows a depth of 5 feet and no. bottom, and the fo.llowing sizes of 
material: Eight per cent. clay, 15 per cent. fine medium sand, 
20 per cent. medium sand, 30 per cent. coarse sand, 15 per cent. 
roofing pebble, and 12 per cent. gravel. The depth on the Felton, 
J'r., place is 7 feet, 'Felton, Sr., 8 feet, Oarmichael 10 feet, and 
0., H. & D. 30 feet. In none Qf these cases, except the last, has 
the bottom to the gravel been found, and the deposit at no. place, 
except at the last mentioned, has been thoroughly opened or tested, 
but as numerous excavations indicate, several hundred thousand 
cubic yards may be obtained in this vicinity. Of course, there 
will be some clay and sand to. contend with, but this probably can 
be screened and worked arQund. The walls of the 0., H. & D. 
pit alQne show over 1,000 square yards of material which is as 
coarse or coarser than the average. 
In kames on the farms belonging to George Gibson, of the 
southeast part Qf sectiQn 14 (19 N., 10 E.), and James Deaver, 
of the northeast corner o.f section 23 (19 N., 10 E.), are Qver 
100,000 cubic yards Qf gravel, mixed more or less with sand 
and clay. At a pit on the Gibson place the stripping is from 1 
to 3 feet and the depth 25 feet. Several acres of the hill are 
known to be underlain by either gravel or sand. The color of 
the material is brown to gray, and the sizes are 6 per cent. clay, 
15 per cent. fine medium sand, 20 per cent. medium sand, 25 
percent. coarse sand, 30 per cent. roofing pebble, 3 per cent. 
gravel, and 1 per cent. boulder. The rock percentage" are 85 
limestQne, 11 crystallines, 2 shale, and 1 ched. At the Deaver 
pit the stripping is from 1 to 3 feet and the depth 30 feet, but 
200 yards from the pit, in the same hill, of 8 or 9 acres, is 12 
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feet of stripping and 40 feet of gravel. Also at other places on 
the hill thE' gravel is known to underlie the' surface. The sizes 
of material are 6 pel' cent. clay, 8 per cent. fine medium sand, 
8 per cent. medium sand, 15 per cent. coarse sand, 30 per cent. 
roofillg pebble, and 33 per cent. gravel. The rook percentages 
are 82 limestone, 16 crystallines, and 2 shale. Six hundred cubic 
yards, at a cost of 25' cents per yard, are used in the a~nual 
building and repa.iring of roads for 11;2 miles north and 1,4 mile 
east. These roads are hard, smooth, and are more durable than 
the average. A bottom to the gravel has been found at neither 
of the pits. 
In the northeastern and north-central parts of section 17 (19 
N., 10 E.), are morainic deposits on the places of S. Flemming 
and a Mrs. Flemming, where, as various openings indicate, 60,000 
cubic yards of gravel could probably be obtained by working 
around hardpan and sand masses. The rook composition is about 
average and the size a little above. 
Probably 2 acres, with a stripping of 6 feet at a minimum, are 
underlaid with gravel in the northwest. corner of section 4 (19 
N., 10 E.), on the property belonging to William Drisco. The 
bed is 8 feet thick, resting on a fine sand bottom. The size of 
material and rock composition are about the average .. One thou-
sand five hundred cubic yards, at a eost of 25 cents a yard, are 
used in the annual repair and building of roads for 2 miles south, 
2 miles north, 3 miles east, and 11)1 miles west. This material, 
with its heavy stripping, would be inavailable if it was not for a 
scarcity of gravel to the north, east and west. 
In the northeast corner of section 8 (19 N., 10 E.), on the 
Marion Tuttle farm, is reported a good quality of gravel with a 
light stripping. Nothing was learned as to extent or depth. 
A bed of gravel, with only a few feet above water level and 
an insufficient depth beneath fdr dipping, is found beneath 4 feet 
of stripping on the land of J acah Reynolds, in the south-central 
part of section 6 (19 N., 10 E.). The writer would suggest 
~hat tests he made for the endless chain, which can be set for a 
shallower bed than a gravel excavator. 
Gravel is found in morainic hills on the Irving :Moffett place 
in t·he ~outh-central 'part of section 2 (19 N.? 9 E.) I and that of 
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Perry Stewart, in the northwestern part of &ection 11 (19 N., 
9 E.). A pit at the latter shows a depth of 8 feet with a clay 
bottom, and a stripping ranging between 2 and 5 feet. The 
size of the material is above average and the color is brown. The 
amount is workable, but. the inavailability makes it rather im-
praCticabJe. 
In a lower terrace of a stream in the southwest corner of section 
14 (19 N., 9 E.), on the land belonging to the Cromer heirs, is 
a bed of gravel which is under from 1 to 5 feet of soil, and ha& 
no bot.tom ot.her than water. Tests have been made for a few 
feet beneath water level, and it is possible that a location for dip-
ping can be found. The size of the material is average and the 
color above water level is brown. It is used in building and re-
pairing for 3 miles west, 2 miles south, 2 miles east, and 2 miles 
north, and is found to make a durable road. 
Beneat.h from 2 to 4 feet of surface and with a depth of 10 
feet where known are beds of gravel located in a morainic deposit 
in the southeastern corner of section 17 (19 N., 9 E.), on the 
farm of P. Shoemaker, and in the northeastern corner of section 
20 (19 N., 9 E.),on the Cyrus Van Matre property. 
Rough tests indicate about 4 acre .. to be underlain by the gravel, 
sand and clay which grade into one another. At pits on both 
places t.he rock composition is found to be about average and the 
sizes of material a little above. 
Deposits, which are not tested as to depth or extent, are found 
in the east-central part of section 24 (19 N., 8 E.), on the land 
belonging to Joseph Prigg; in the southeastern corner of section 
18 (19-N., 9 E.), on the John Branon farm; and on the place of 
Henry Moreland, in the northeast corner of section 8 (19 N., 
9 E.). 
Morainic ridges and kames are found in sections 5 and 6 in 
which there are a number of workable deposits. Among these 
are those on Joseph Myers' place, in the southeastern corner of 
&ection 6 (19 N., 9 E.); on that of John May, in the north-central 
portion of section 5 (19 N., 9 E.), and on the farm belonging to 
Carrie Fenwick, of the northwest quarter of section 5 (19 N., 
9 E.). On the May place, the pit walls show from 2 to 7 feet of 
stripping and a depth of 12 feet of gravel. The size and qualit: 
of the material is about average. 
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LIMESTONE. 
Limestone comes to the surface at numerous places in the beds 
of White River and the MissisE>inewa, and somewhat in the larger 
tributaries. The rock is generally hard and has a light buff color. 
In the e,astern part of }\Iuncie is located two small crushing 
plants. The larger, which is located at the Mock stone quarry, 
crushes on an average 100 cubic yards daily. This material is 
used for the most part. on the streets of Muncie. A section at this 
quarry is as follows: 
Section at the Mock Quarry in East Muncie. 
Feet. 
1. Yellowish gray, ferruginous, and thin bedded limestone ........ , 4 
2. Gray, thin bedded, fragmental, and somewhat argillaceous lime-
stone .................................................... 3 
3. Blue, fragmental .limestona ....................... : ........... , 3 
4. Gray, thick bedded, somewhat ferruginous limestone ........... , 8 
Nos. 1 and 2 are inferior to 3 and 4, being softer and more 
brittle. The beds of No. 2 are from 2lh to 5lh feet thick. 
The amount of this material available will without doubt reach 
several hundred thousand cubic yards. 
Another small crushing plant, where the output is 100 cubic 
yards per day, is located in the southeastern part of Eaton, at the 
Eaton. stone quarry. At this plant 25 men are employed for 6 
months of the year. 
A section at the quarry shows the following: 
8ection at the Eaton Quarry. 
Feet. 
1. Yellow to red and weathered limestone ..................... '" U 
2. Porous, hard, and blue limestone. : ........................... , 34 
The beds of No. 2 vary from 1 to 14 inches in thickness, and 
are free from clay. This stone, where used in the vicinity of 
Eaton, is giving very good satisfaction, being much more durable 
than the gravel 
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MADISON COUNTY. 
Area in sqllare miles ......................................... . 
Population in 1900 ....................................... , ... . 
477 
460 
70,470 
900 Miles of public roads .................. ······················· 
Mi~es of improved roads .......... '.' . . . . . . . . . . . . . . . . . . . . .. . . . . 325 
. Percentage of roads improved. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.1 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 
Miles improved with crushed stone. .. .. .. .. .. .. .. .. .. .. .. .. .. . None 
Average original cost of gravel roads per mile. .. .. .. .. ... .. .. . $3,500 
Total original cost of improved roads .......................... $1,137,500 
Annual cost of repairs per mile on gravel roads 5 years old. ... . $95 
Miles of lmprov(~d roads (gravel) built in 1905. .. .... .. .. .... .. . 14! 
First improved roads built. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 1862 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . 16 
Satisfaction of farmers with investment in improved roads. .. .. . Good. 
Authority ........................ .- ..... Jos. D. Kinnard, County Auditor 
Madison County, with Anderson as its county seat, lies south 
of Grant; west of Delaware and Henry, north of Hancock, and 
east of Hamilton and Tipton Counties. Its surface is, in the 
main, an undulating till plain. White River, which with its 
numerous tributaries, drains the northern three-fourths of the 
county, traverses the southern half from east to west. 
Three geological periods are represented in the surface rocks 
of this county, viz., the Niagara limestone of the Silurian, the 
Pendleton sandstone of the Devonian, and the glacial drift of the 
Pleistocene. The Niagara limestone outcrops at numerous places 
in stream beds, some of which are found *200 yards below the 
falls at Pendleton; on the north bank of Fall Creek north of 
Alfonte; at a quarry two miles west of the Anderson courthouse; 
and near Frankton on Pipe Creek. The Devonian sandstone oc-
curs *in the lower edge of Pendleton, at the foot of the fall. The 
drift is the compact till, sand and gravel that cover the bed rocks 
of the county. 
The transportation facilities of the county are good. The 
Michigan Division of the Big :Four crosses it from north to 
south; the P., C., C. & St. L. from the northeast to the south-
west; the Chicago and Southeastern, near the center, from east 
to west; and the L. E. & W. the northern third, from east to west. 
For quality of gravel, Madison County is about the average 
*Rep. GeoI. 8urv. Ind., 1903, page 426. 
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Fig. 36. Illustrating the distribution of road materials in Madison County. 
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for central Indiana, but in amount is below. For limestone, on 
the other hand, it ranks among the very first in both quality 
an~ amount. The principal deposits of gravel are found in the 
bluffs, terraces and flood plains of the main streams, such as 
White River, Killbuck, Fall and Pipe creeks; in the morainic 
ridges and hills, such as those south of Anderson three miles and 
those west of Chesterfield; and in the old valleys in the vicinity of 
Summitville, that have been deeply filled with drift and are noW 
entirely obscured. 
The average sizes for the gravel are 10 per cent. clay, 15 per 
cent. fine medium sand, 15 per cent. medium sand, 19 per cent. 
coarse sand, 22 per cent. roofing pebble, 17 per cent, gravel, and 
2 per cent. boulder. The average rock percentages are 84 lime-
stone, 10 crystallines, 2 shale, 2 chert, and 2 slate. 
GRAVEL. 
N orlhern Five Miles of Township 1313 North, Rarnge 7 and Parris 
of 6 and 8 East. 
With the exception of the deposits in the old filled up valleys 
and the terraces and flood plains of Duck Creek, there are no 
workable deposits in this township. 
In an old pre-glacial valley, that has been filled up with grave1, 
sand and clay, and in which Pipe Creek has cut its channel, are 
gravel beds below the water level on the farms belonging to J. 
\V. Hammilton, in the northeast quarter of section 26, and J. 
Ellsworth, in the northwest quarter of section 35 (22 N., 8 E.). 
The bed on the) former place was tested to a depth of 35 feet and 
no bott0'm to the gravel was found. 
A small quantity of a very sandy gravel is found on the J. and 
S. Eccles place, in the southwest quarter of section 10 (22 N., 8 
E.). Another deposit, which is 'said to be below ground-water 
level and t0' underlie, 10 acres, is found on the C. M. Leach place 
of the same quarter section. 
Commencing in the northeast quarter of the northeast quarter 
of section 7 and extending south to the northeast quarter of the 
northeast quarter of section 18, and here forking, the one fork 
e:xtending in a general westerly direction for 1 mile and th~ other 
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east into the central part of the northwest quarter of the north-
west quarter of section 17 and then south near the border line of 
sections 17 and 18, until the northern parts of sections 29 and 
30 (22 N., 8 E.) are reached, where a southeasterly course is 
taken to the central part of section 36, is an old stream valley 14 
mile wide, and its tributaries, that have been so completely filled up 
with gravel, sand and clay that all original topographical charac-
teristics have been lost. At numerous locations general tests have 
indicated that the gravel is in sufficient quantities to be of eco~ 
nomic importance. Some of these locations, where pits have been 
operated, aTe found on the H. Trader land of the northeast quar-
ter of section 7~ the H. Tomlinson and the E. Payne places of the 
northeast quarter of section 18 (22 N., 8 E.), on those of H. E. 
Vinson and F. Vinson of the southeast quarter of the same section, 
O. Griffe, W. Roseboom, A. Roseboom, and D. W. Webster of 
western Summitville, H. McOlain of the northeast quarter of sec-
tion 25, and A. E. Harlan of the southeast quarter, and W. A. 
Ellsworth of the northeast quarter of section 36 (22 N., '7 E.). 
With exception of the first three pits, which are above the ground-
water level, all are below water level. At the Roseboom pit the 
depth is 25 feet, stripping 3 feet, and extent wO'l'kable. The 
depth at the Webster has been found to be 30 feet, the stripping 
3% feet, and the extent workable. 
The average of three samples which were obtained from the O. 
Griffe, W. Roseboom, A. Roseboom, and D. W. Webster pits, 
shows the following sizes of material: Thirteen per cent. clay, 12 
per cent. fine medium sand, '7 per cent. medium sand, 12 per 
cent. coarse sand, 23 per cent. rOQofing pebble" 29 per cent. gravel, 
and 2 per cent. boulder. The rock percentages are 82 limestone, 
13 crysta11ines, 3 shale, 1 chert, and 1 slate. 
The amount of clay, which causes the material to pack quickly 
and keep its place on the road, and the unoxidized condition, 
makes this one of the best road building gravels of the county. It 
is used on the roads fQor 3 miles north, 2 miles west, 3 miles east, 
and 3 miles south. 
When a sC'l'ies Qof systematic tests have been made in this Qold 
valley, undoubtedly a large amount of material that at present is 
unknown will be found. Where the clay is found to be too great 
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or the depth insufficient for the *gravel excavator, the endless 
chain apparatus should be carefully considered. Although it will 
not lift out as much material in a day, it can be operated at a 
lower expense, and washes out a portion of the clay and dirt. 
Along Duck Creek in the south central part of section 21 (22 
N., 7 E.), on the farms of M. J. Sullivan and J. C. Hull, two 
locations have been found for setting a gravel excavator, and by 
general tests 2 or 3 acres to be underlain with gravel. At the 
pit, where gravel has been thrown out, the depth is 20 feet and no 
bottom found, and the stripping 3 feet. The rock percentages are 
74 limestone, 19 crystallines, 3 shale, 3 chert,and 1 slate; and the 
sizes of the material are 8 per cent. clay, 12 per cen. fine medium 
sand, 20 per cent. medium sand, 25 p.er cent. coarse sand, 25 per 
cent. roofing pebble, 9 per cent. gravel, and 1 per cent. boulder. 
Along this same stream gravel is known to occur benea.th 
ground-water level, on the W. Tomlinson property in the north-
central part of section 28 (22 N., 7 E.). The bottom of a ditch 
for several rods is found to be in gravel, below ground-water level, 
on the J. W. Can place in the northwest quarter of section 10 
(22 N., 7 E.). A small deposit of gravel is found in the south-
central part of section 34 (22 N., 7 E.), on the G. Carver land. 
The extent of the bed is small and shallow. 
Below the water level in the central part of section 18 (22 
N., 7 E.), on the property belonging to W. Townsend, a work-
able amount of gravel is found beneath 8 feet of stripping. The 
depth of the deposit is 10 feet, and rock composition and sizes 0'£ 
the materia} are about average. Only because of a great scarcity 
of road material in this neighborhood can such an i~available de-
posit be considered practicable. 
Located under 3 or 4 acres of low ground and beneath the 
ground-water leveJ, with from 4 to 7 feet of strippin~, &re work-
able gravel beds in the southeast quarter of section 16 on the 
Frank Leisure place, and on that of P. Shay, in the northwest 
quarter of section 21 (22 N., 6 E.). These rest upon clay bot-
toms; the former has a thickness varying between 4 and 15 feet, 
and the latter about 15 feet. The quality of the material is 
about average in both size and rock composition. The amount 
·See page 324. 
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of weathering is almost nothing. Pronounced gradations between 
the gravel, fine sand and clay are often met, and only by very 
careful testing can locations be found for taking the gravel out. 
For the parts of this township where gravel is being hauled 
2112 or 3 miles, it will be well,to consider the availability and cost 
of obtaining crushed limestone, which is far more durable than 
the gravel. At both the Abbott quarry, 1112 miles northeast of 
Frankton, and the Nicoson quarry of West Alexandria, very fair 
qualities of rock for road building purposes are found. 
Township 2;G, Range 7 and Part of 6 and 8 East. 
In range 6 of this township very few gravel beds of economic 
importance are found. The only two being used are in the north-
east quarter of sect.ion 28 on the Henry Myerly farm, and on that 
of A. and L. Funkhous8; in the southeast. quarter of section 36. 
The former bed, which is in the Duck Creek flood plain, rests on a 
clay bottom, is 11 feet thick at the pit, 7 of which is above ground-
water level and 4 below, and has a stripping of 2 feet. Three 
acres of the flood plain has been hastily tested and are known 
to be underlain by gravel and sand. The latter bed has from 1 
to 3 feet of stripping, a thickness at the pit of 13 feet, and under-
lies 2 or 3 acres, as has been learned through very general tests. 
The rock percentages o.f both of these gravels are about the aver-
age, and the sizes of the material for the first are about average, 
and for the second above. Both deposits are of good quality, but 
the merging into sand and clay makes the regions questionable as 
to amount of available gravel. . 
In the bluffs of Pipe Creek, on the farms of Aleexander Wise 
and C. and N. Quick that are in the northeast quarter of section 
31 (21 N., 7 E.), and the northwest quarter of section 32 (21 
N., 7 E.), is a bed of gravel that gives a cross section of 300 by 
4 yards in the pit wall. By various tests it. is known to extend 
back for at least 50 yards from this wall, thus giving a possible 
content of 60,000 cubic yards. No bo,ttom has been found to thi~ 
bed, and the stripping is from 1 to 3 feet. IIi some places the 
gravel merges into fine sand. The sizes of the material are 8 per 
cent. clay, 10 per cent. fine medium sand, 12 per cent. medium 
sand, 18 per cent. coarse sand, 20 per cent. roofing pebble, 31 
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per cent. gravel, and 1 per cent. boulder. The rock percentages 
are 88 limestone, 8 crystallines, 2 chert, and 2 slate. The ooxida-
tion is about average. This material is used for 5 miles north in 
the annual building and repairing of roads which, where the grad-
ing and ditching at the sides have been properly done, are smooth, 
hard and durable . 
. A workable amount of gravel is found in the bluffs of Pipe 
Oreek on the farm belonging to Daniel Abbott, in the southwest 
quarter of section 28 (21 N.,7 E.). This bed is known to foUow 
the bluff 200 yards and to extend back from it as much as 100 
yards, but with a great increase in stripping. The stripping at 
the bluff face where the pit is located is 2 feet, the depth is 12 feet, 
and the bottom is clay. The rock composition is average, and the 
sizes of the material are 12 per cent. clay, 10 per cent. fine me-
dium sand, 5 per cent. medium sand, 10 per cent. coarse sand, 
15 per cent. roofing pebble, 40 per cent. gravel, and 8 per cent. 
boulder. Because of the proper amount of clay and coarseness 
this material makes a durable road. 
Along the same stream, on the John Little land in the south-
west quarter of section 21 (21 N., 7 E.), is a deposit of gravel 
with similar physical characteristics to that on the C. H. Gipe 
place. This material is used for 6 miles to the north. 
On the farm of C. H. Gipe, in the northwest quarter of section 
22 (21 N., 7 E.), is a workable bed of 50 per cent. fine sand and 
50 per cent. gravel. No bottom has been found, the depth is 15 
feet, and the stripping from 2 to 6 feet. The rock composition, 
sizes of material, excepting fine sand, and amount of weathering 
are about average. 
A similar deposit is found on the adjacent farm to the west 
belonging to G. H. Smith. Here the gravel and fine sand are 
known to underlie 8 or 9 acres. The many sudden gradat.ions of 
the gravel to fine sand requires careful testing before opening 
a pit. 
Beneath from 2lh to 4 feet of stripping in the flood plain of 
Pipe Creek on the place of Albert Gordon, in the south-central 
part of section 3 -(21 N., 7 E.), is a bed of gravel which has been 
tested to a depth of 16 feet at a numbe,r of places over an area of 
10 acres and no bottom found. The material in both size and 
rock composition is almost average. About 2,000 cubic yards are 
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used annually in building and repairing roads fQr 2 miles north 
and 3 miles west. These rQads, where properly attended to, are 
smooth, hard and durable. 
In the :Hood plain of a small valley, beneath water level, is 
a bed Qf gravel on the farms belonging to R. R. Beck and W. 
Cooper, in the southeast quarter of section 34 (21 N., 'I E.). 
On this location tests were made with an auger at two points 12 
rods apart which shQwed 4 feet of stripping and 4 feet Qf gravel, 
no bottom being reached. About 15 rods from a line connecting 
these two tests is a ditch with its bottom in the gravel fQr several 
rods. This locatiQn is Qne that should be carefully tested, because 
of the great scarcity Qf gravel in this vicinity. 
In the nQrthwest quarter of section 1 (21 N., 'I E.), Qn the W. 
Heritage and Samuel Phillips farms, in an Qld filled up valley 
with a width of % mile, are locations fQr dipping beneath frQm 
3 to 'I feet of stripping and with depths of 35 feet. No bottom 
has' been found. The stripping is found tOo increase rapidly as it 
gets away from the center. The extent is known to be large, 
several acres having been tested in a general way and no limits 
tOo the deposit found. The rock compositiQn is about the average, 
but the sizes Qf the material are a little belQIW. Twelve per cent. 
being clay, together with the unQxi~ized conditiQn, makes this a 
very desirable material for road building and repairing. 
In the southeast quarter Oof the sOoutheast quarter of section 
24 (21 N., 7 E.) and the southwest quarter of the southwest 
quarter of section 19 (21 N., 8 E.) in the lower terrace and :Hood 
plain of a branch to Pipe Creek, telegraph poles and cellars are 
said to be in the gravel. The main part of the gravel is beneath 
the grQund-water level. 
A bed Qf gravel and fine sand merging frequently into Qne 
another underlies several acres in the northwest quarter of section 
31 (21 N., 8 E.) Qn the J. BrQnnenberg place. This bed rests 
uPQn a clay bottom, is belOoW ground-water level, has a stripping 
ranging between 2 and 4 feet and a thickness Oof 10 feet. The 
sizes of the material are cQnsiderably belOow the average. 
In the central part of sectiQn 18 (21 N., 8 E.), on the lOots of 
Mrs. D. M. Scott, is a bed Qf gravel and fine sand in the terrace 
to a branch of Pipe Creek. It underlies about 5 Qr 6 acres, has a 
depth of 4 feet and a stripping Qf 21/2 feet. The sizes of the 
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material are average and the amount of weathering high, the 
colors being yellow and brown. 
Along another branch of Pipe Creek on the W. M. King farm, 
in the southwest quarter of section 29 (21 N., 8 E.), a bed of 
gravel and fine sand beneath ground-water level has been found 
to underlie 2 or 3 acres in the flood plain; but as to depth, nothing 
is known. 
A ditch dug across the farms of U. C. Vermillion, S. A. Vermil-· 
lion and E. R. Dilts, in the southeast quarter of section 33 and 
the southwest quarter of section 34 (21 N., 8 E.), showed gravel, 
more or less, all along in its bottom. This area would be an 
especially good one for testing for the setting of a gravel excavator 
or some other machine, since there is a great scarcity of road 
material in this vicinity. 
Beneath ground-water level and in the flood plain of a branch 
of Pipe Creek deposits are found on the farms of P. Hartman, in 
the northeast quarter of section 8; J. B. Schreiber, in the north-
west quarter of section 9; R. H. Zimmerman, in the northeast 
quarter of section 9, and D. Webster, in the southeast quarter of 
section 4 (21 N., 8 E.). An: examination of that on the Webster 
place showed from 2 to 5 feet of stripping and a depth of 18 feet 
without any· bottom being found. The extent has not been well 
determined, but another location for dipping is said to be known. 
The rock percentages are about average and the sizes of the ma-
terial are a little above, there being 13 per cent. of clay and 24 per 
cent. of gravel. These sizes, together with the unoxidized con-
dition, makes this a particularly good road metal. The deposits 
on the other farms are only known to be present, depths and ex-
tents not being known. 
Township 20 North, Rarnge 20 arnd Pads of 6 and 8 East. 
A gravel, which contains much sand, is found on the B. W. 
Scott property in the southwest quarter of section 26 (20 N., 8 
E.). The extent of the bed is 2 acres, depth 11 feet and strip-
ping from 1 to 3 feet. The material is only suitable for very light 
repair work. 
In the east-central part of section 22 (20 N., 8 E.), on the land 
of I. W. Burton, is a large deposit of fine medium sand to coarse 
,..---------~ ~-~ ~~-
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sand mixed with a fine sand. Roads repaired with this material 
are sandy and not durable. 
In a morainic ridge which runs southeast and southwest from 
the V. J. Pence place in the southeast quarter of section 2 across 
the N. Fountain~ L. Ohilds, and George Heagy farms of section 
11, and across the W. W. Hancock, of section 14, and onto the 
J. Noland and L. Noland property of the .southeast quarter of 
section 15 (20 N., 8 E.), are some large deposits of gravel. 
On the Noland place the gravel extends for 100 yards north of 
the pit to where a dug well shows a depth of 25 feet. At a num-
ber of places in the ridge on this farm gravel is known to be 
present. At the pit the depth is 14 feet and stripping 1 foot. 
The sizes of the material are 12 per cent. clay, 10 per cent. fine 
medium sand, 5 per cent. medium sand, 15 per cent. coarse sand, 
35 per cent. roofing pebble, 22 per cent. gravel, and 1 per cent. 
boulder. The amount of oxidation is about the average. 
By dug wen records, post holes, and plowing, Mr. Heagy has 
found on his farm the area underlain with gravel and sand to 
range from 70 to 200 yards in width and to be 500 yards long. 
At his pit the depth of the deposit is 20 feet and the stripping 
from 1 to 3 feet. The mean of two samples gives the following 
sizes of the material: Eight per cent. clay, 12 per cent. fine 
medium sand, 12 per cent. medium sand, 11 per cent. coarse 
sand, 22 per cent. roofing pebble, and 35 per cent. gravel. About 
1,100 cubic yards of this material are used in the annual building 
and repairing of roads. 
~Workable deposits, with similar material, are reported on the 
Pence and Childs places. Without doubt a hundred thousand 
cubic yards of gravel might be obtained from this ridge. 
In the bluff of Kilbuck Creek, in the southeast quarter of sec-
tion 10 (20 N., 8 E.), on the William Fountain farm, seve,ral 
acres are known to be underlain with gravel and fine sand, merg-
ing into one another. The stripping is from 1 to 4 feet and the 
depth over 10 feet. The quality is similar to that on the, J. and 
L. N oland farm. 
Along a branch o.f Kilbuck Creek, on the Jacob Maynard farm 
in the southeast quarter of section 5 and the L. Johnson in the 
southeast quarter of section 7 (20 N., 8 E.), gravel has been 
found to underlie the surface, but extent and depth are not known. 
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A deposit of gravel, fine sand and clay are found with all kinds 
of gradations between them beneath from 2 to 8 feet of surface in 
the southeast quarter of section 19 (20 N., 8 E.), on the land of 
John Tappen. The depth is 18 feet at the pit. Although 8 or 9 
acres are underlain, it is very questionable as to the workahility, 
on account of fine sand find clay. Something like 3,000 cubic 
yards are used in building and repairing thel roads for· 5 miles 
north, 4 miles west, and 3 miles east. 
In the bluff of Kilbuck on the property belonging to H. Cawa-
day in the southwest quarter of section 31 (20 N., 8 E.), is a bed 
of gravel 12 feet thick a~d underlying from 1 to 4 feet of soil at 
the pit. Four hundred yards north of the pit is another opening 
in the bluff, which shows a similar material. This indicates a 
possible connection and a large amount of gravel. The sizes of the 
material are below the average and the oxidation a little higher. 
Mingled with considerable sand and clay is a gravel deposit in 
the southwest quarter of section 31 (20 N., 8 E.), on the, place 
of A. Forkner. At the pit the stripping is from 3 to 6 feet and 
the depth from 7 to 15 feet. The area underlain is 2 or 3 acres, 
but the sand and clay are so great that. the deposit can hardly be 
termed workable. 
There are no gravel deposits that are being used in range 7 
of this township, and only two locations that. are at all promising. 
One of these was found in digging a ditch on the H. Cawaday and 
J. Cawaday farm in the southwest quarter of section 15 (20 N., 
7 E. ). Besides finding a few inches of gravel in the bottom of the 
ditch, no tests were made as ttl depth or extent. Another was 
found in drilling a well on t.he property of T. F. Lee in the north-
east. quarter of section 15 (20 N., 7 E.). The drillers claimed a 
depth of 40 feet of gravel, but the comminuted condition in which 
the material was bailed out made it almost impossible to tell much 
about. the quality. 
Op the bluff of Pipe Creek, underlying 2 or 3 acres, is a bed of 
gravel, fine sand and clay merging into one another, in the south-
west quarter of section 1 (20 N., 6 E.), on the, land belonging 
to J. W. Benefield. The thickness is 7 feet and the stripping 2V2 
feet. The rock"" composition and size of the material are average, 
and the amount of weathering a little above. A similar deposit 
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is found on the S. Lister place in the southeast quarter of seetion 
2 (20 N., 6 E.). The extent is not determined. 
Along a small tributary to Pipe Oreek in the northeast quarter 
of section 14 (20 N., 6 E.), on the farm of Noah Richwine, is 
a workable bed of a small-sized gravel underlying about 5,000 
square yards, as very general tests with a post auger have shown. 
The strippiI~g is 3 feet and the depth undetermined. A still 
smaller material is found on the Z. Beckwith place in the northeast 
quarter of section 20. It is too fine for anything other than very 
light local repair work. 
A workable deposit in the bluff of White River is looated on 
the farms of 1. E. McOlintock in the southeast quarter of section 
35, and of M. J. Wise in the southwest quarter of section 36 (20 
N., 6 E.). At the pits the depth is 15 feet and stripping 1112 
feet. The rook composition is about average, the sizes of the 
material a little below, oxidation somewhat higher, and durability 
slightly lower. On various farms along White River gravel is 
known to underlie the terraces and bluffs, but careful tests have 
not been made to learn the depth or extent. Several small pits 
have been opened, and among these is one on the John Wise prop-
erty, in the southeast quarter of seetion 33 (20 N., 6 E.), where 
gravel of an average quality is obtained. 
Township 19 North, Range 7, arnd Pads of 6 amo, 8 East. 
An ex-trustee of the civil township of Stoney Oreek says that 
10 acres, in the flood plain of a Ifulall creek, on the places of S. 
Wright and L. Aldred in the southeast quarter of section 21 (19 
N., 6 E.), have been carefully tested and are known to be under-
lain with about 10 feet of gravel, which is beneath the ground-
water level and is covered with 2% feet of stripping. For sizes 
of the material, 10 per cent. is clay, 15 per cent. fine medium 
sand, 15 per cent. medium sand, 20 per cent. coarse sand, 20. per 
cent. roofing pebble, 19 per cent. gravel, and 1 per cent. boulder; 
and the rock composition is t the average. This material is 
pumped out with a gravel and is used in building and re-
pairing the roads for several about. Th~ roads are, in 
general, smooth and durable. 
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An average sized material is found on the farms of Susan Wise 
in the northeast quarter of section 3 (19 N., 6 E.), and D. W. 
Kemp in the southeast quarter of section 1 (19 N., 6 E.) .. The 
quantity of either deposit is probably workable. On the N. Ryan 
place in the southeast quarter of section 1 (19 N., 6 E.), is a de-
posit beneath from 2 to 5 feet of stripping, and with a depth of 
12 feet. The extent is not known. The size of the material 
and rock composition are about the average. 
Five feet of gravel underlying, with from 2 to' 5 feet of strip-
ping, a surface of several acres is found in the southwest quarter 
of section 5 (19 N., 7 E.). The bottom of the bed is clay. Very 
noticeable changes from gravel to fine sand are often met with. 
The sizes of the material and rock percentages are about the aver-
age. Heavy stripping and a shallow bed makes this deposit rather 
inavailable. 
On the property of R. W. Wilson in the northeast quarter of 
section 9 (19 N., 7 E.), is an exposure of gravel and fine sand 
showing, more or -less, for 400 yards in the bluffs of White River. 
Probably one-half of the material is fine sand and Qne-half gravel. 
The depth at the pits is about 14 feet and the stripping from 2 
to 7 feet. The color of the material is brown and red, the rock 
composition about average, and the size of the material a little 
above. On the road this material packs well and is durable. 
A workable amount of gravel is found on the J. W. Sansbe,rry 
land in the southwest quarter of section 10 (19 N., 7 E.), but it is 
so commingled with sand and clay that, for the present, it is not 
a practicable deposit. 
In the bluff of White River, under from 2 to 5 feet of strip-
ping and resting on a clay bottom, is a bed of gravel underlying 
about 4,000 square yards in the northeast quarter of section 10 
(19 N., 7 E.), on the J. H. Hatter property. The rock compo-
sition is about average, but the sizes of the material are far below 
the average, and the amount of weathering is high. These char-
acteristics, together with the frequent gradations into fine sand 
and clay, make the deposit rather undesirable. 
Another bluff deposit is found in the northwest corner of section 
12 (19 N., 7 E.), just north of the bridge. A cross section of 
450 square yards is seen in the pit, which shows a stripping rang-
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ing between 3 and 6 feet and a depth of 15 feet. The quality is 
a little above the average, for a deposit above ground-water level, 
the sizes of the material being somewhat above the average and 
the oxidation less. This material is used in the repair and build-
ing of roads for as far as 6 miles north. 
In a morainic ridge running almost north and south through 
section 35 and into the southern part of section 26 (19 N., ~ E.), 
are at least several hundred thousand cubic yards of available 
gravel. A number of openings have been made in this ridge, 
among which are those on the Thomas ~fcCollough property in 
both the northwest and southwest quarter of section 35, on the S. 
Orbaugh place in the southwestern part of the same section, and 
the H. Seybert in the northwestern, The Big Four Ry. Co.'s pit 
is in the south central portion of section 26 (19 N., 7 E.). All 
of these deposits are largely unstratified, being made up of a hete-
rogeneous mass of gravel, clay and fine sand. Because of this 
careful investigating should be done before opening up a pit. The 
stripping ranges from 1 to 10 feet, and the depth' from 8 to· 25 
foot. The gravel, excluding fine sand, is, in general, about the 
average for size. 
Another morainic bed is found on the property of W. Hanne-
son in the northeast quarter of section 25 (19 N., 7 E.). It, also, 
is a commingled mass of gravel, fine sand and clay. This bed 
has a clay bottom, a depth of 7 feet, a stripping of from 2 to 3 
feet, and the sizes of the material are ahout the average. The 
amount of material is not determined. 
In the northwest cor.ner of section 6 (19 N., 8 E.), on the land 
belonging to R. McFarland, is a large workable deposit in the 
stream bluff. This deposit continues on north across' the road 
and onto the next farm, following the bluff 150 yards. It also 
follows the bluff south for some distance. The depth is 15 feet 
and the stripping from 2 to 6 feet. Excluding large masses of 
fine sand and hardpan, the sizes of the material are a little above 
the average. 
Along a stream on the G. A. Sims land in the northeast quar-
ter of section 2 (19 N., 8 E.), are several workable beds of grave1. 
A pit, in one of these, shows a thickness of 10 feet, and a stripping 
ranging betwoon 1 and 3 feet. The rock percentages and dura-
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bility are about the average and the sizes of the material are a lit-
tle above. 
Two. or 3 acres, in the northwest quarter of section 11 (19 N., 
8 E.), on the W. B. Bronnenberg place, are underlain by a de-
posit of gravel and fine sand, which very frequently grade ab-
ruptly into one another. The stripping is from 1 to 4 feet,and 
the depth, at the pit, is 25 feet. The rock composition is about 
the average, and the sizes of the material are 7 per cent. clay, or 
fine conglomerate, 12 per cent. fine medium sand, 10 per cent. 
medium sand, 20 per cent. co.arse sand, 20 per cent. roofing pebble, 
29 per cent. gravel and 2 per cent. boulder. The clay is made 
up of minute particles of gravel with an almost pure calcium car-
bonate matrix, which makes the best cement that is found in 
gravel. This cement CUtises the gravel to' pack very quickly, thus 
forming a hard and smooth road, and one on which the gravel is 
not working off at the sides. 
From the bluffs and terraces of the White River on south for 
several miles nnmerous gravel beds, above ground-water level, are 
known to exist, and road material is hauled only short distances. 
Openings in some of these deposits have been made on the places 
of Martin Bryant in the north central part of section 23, of Amos 
Hodson in the east central part of section 34, of Gray and Wil-
liamsOn in the south central part of section 9, of Samuel Hughel in . 
the central part of section 17, and of a Ur. Beckman in the south 
central part of section 7 (19 N., 8 E.). With a large portion 
of this gravel the greatest. difficulty is the fineness, and conse-
quently high amount of ~eathering. A coarse gravel will stand 
the heavier traffic far better than the fine. 
Under from 1 to 5 feet of stripping, and with a depth of 30 
feet, at the pit, is a bed of one-third gravel and two-thirds clay and 
fine sand on the M. Tousey lots in the south central part of sec-
tion 7 (19 N., 8 E.). The- amount of surface underlain is about 
2 acres, as is seen from various diggings; but the size being con-
siderably below the average and there being so much fine sand 
and clay to contend with, the deposit could not well be operated, 
if it was not for supplying considerable sand for concrete work at 
Anderson. 
On the land belonging to Mrs. J. H. Stanley in the southeast 
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quarter of sect.ion 18 (19 N., 8 E.), is a bed of gravel underlying 
several acres, with a st.ripping of frOom 2 to 4 feet., and a depth 
of 11 feet. The rock ~omposition is average, and the sizes of 
the material are above. About. 1,000 cubic yards are used in the 
annual repair and building of the roads, which are smooth, hard 
and durable. Other workable deposits with an average size ma-
terial are found in the bluff of White River Oon the S. Allen farm 
in the sOoutheast quarter of section 17, and the BrOonnenberg land 
in the sOouthwest quarter Oof sectiOon 6 (19 N., 8 E.). 
Along the bluffs of a small stream, on the W. A. Forkner prop-
erty in the southwest quarter of section 23, and that Oof E. Gus-
tin in the nOortheast quarter of sectiOon 26 (19 N., 8 E.), are gravel 
and fine sand beds, which, as has been learned by crude tests, 
underlie 5 Oor 6 acres. At the pits the stripping is frOom 1 to 3 
feet, the depth about 12 feet, and the sizes Oof the material and rock 
composition about. average, if the fine sand and clay, into which 
the gravel often merges, be excepted. Another deposit is known 
to exist on the land belonging to E. R. Williams, in the east cen-
tral part Oof section 34 (18 N., 8 E.). Depth and extent are not 
known. 
Township 18 a,nd Parrt of 1'i N orth, Ra1~ge 7 arnd Parts of 6 
and 8 East. 
Abundance of gravel is fOound in the bluffs Oof Fall Creek. Pits 
have been opened in Township 18 North, Range 8 East,in the 
bluffs on the farms of H. Cummins in the northwest quarter of 
sectiOon 2, D. Keesling in the southeast quarter of section 3, E. 
Hodson in the northwest quarter Oof section 11, J. Rent and J. 
Franklin in the nOorthwest quarter of section 15, J. Rector of the 
northeast quarter of section 16, and Z. Mustard in the nOorth cen-
tral part of section 18. 
The Cummins deposit is workable, has a depth Oof 14 feet, and 
from 2 to 6 feet of stripping. The sizes of the material and 
rock percentages are about the average. 
The Keesling deposit is workable and is made up Oof a very 
splendid quality of material. The sizes Oof the material are 9 
per cent. clay, 10 per cent. fine medium sand, 5 per cent. medium 
sand, 10 per cent. ('oarse sand, 20 per cent. roofing pebble, 45 
per cent. gravel, and 1 per cent. boulder. The depth Oof the de-
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posit is 11 feet, and the stripping from 1 to 2 feet. On the Rec-
tor place the deposit is workable and the material is about the 
average in size, rock composition and amount of weathering. The 
bed is 14 feet deep without a bottom being found, and has a strip-
ping ranging between 1 and 2 feet. The Mustard deposit has 
from 2 to 4 feet of stripping, a depth of 10 feet, and is probably 
workable. The rock composition is about the county average, and 
the size of the material is considerably above. 
A very fine material is found on the place of J. Biddle, in a 
ridge in the northwest quarter of section 18 (18 N., 8. E.), and 
N. Cox in the northeast quarter of section 13 (18 N., 7 E.). 
Gradations into fine sand and clay are frequent. The areas un-
derlain, as shown by post auger holes and various excavations, 
comprise about 6 acres. The stripping, at the pits, is 2 feet and 
the depths 11 feet. 
In the blu.:!r of Lick Oreek in the northwest quarter of section 
28 (18 N., 8 E.), on the-land of S. Walker, is a deposit under-
lain, as crude tests have indicated, about 5,000 square yards. The 
stripping is from 2 to 6 feet, and depth not determined. The 
gravel is of a very good quality for road building, the size being 
above the average and the oxidation lower. The rock composi-
tion is average. The stripping is from 1 to 3 feet. 
Gravel on an average quality is reported on the F. M. Williams 
farm in the northwest quarter of section 32 (18 N., 8 E.), on 
the R. M. I.ewis place in the southeast quarter of section 5 (17 N., 
8 E.), and on that of M. Compton in the southwest quarter of 
section 4 (17 N., 8 E.). Extents, depths and amounts are not 
known. 
A workable deposit containing a high percentage of clay and 
fine sand is found in the bluff of Fall Creek on the farms of W. 
M. Hull and !L E. Cox in the southeast quarter of section 12 (18 
N., 7 E.). The stripping ranges from 2 to 10 feet, and the ma-
terial is about average in size. 
Just south of the bluffs of White River 300 or 400 yards, along 
a small tributary, is the. large pit of the Union Traction Co. A 
wall of this pit presents a cross section 200 yards long and 5 
yards wide. The section is as follows: (1) Stripping, 2% feet; 
(2) average sille gravel, 4 feet; (3) boulders and fine sand, 1 
foot; average size gravel, 2Vz feet; (4) gray gravel grading 
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from a fine to an average size material, 7112 feet. Fully 95 pel' 
cent. of this section is gravel and about 5 per cent. fine sand. 
This deposit is known, by rests, to extend hack from the pit wall 
for 200 yards. About 300 cubic yards are taken from this pit 
daily, and used for ballast on the interurban line. As a road 
material this deposit is about the average for the county. 
Another deposit, one-fomth mile west. of the Union Traction 
pit, is in the bluffs of White River on the O. McOarty and F. Mc-
Oarty place. It is similar to the Union Traction deposit in qual-
ity, has a· stripping of 1/2 to 2 feet, and a depth of 30 feet. A 
section of 100 by 6 yards is exposed at this pit, and it seems very 
probable that the.re may be a connection between this and the 
Union Traction deposit. If so, there is an area of 450 by 350 
yards with a depth ranging betwe.en 18 and 30 feet. 
Oonsiderable gravel is reported in the terraces on the Henry 
Ooburn property, which is across :Fall Crook from. that of the 
Union Traction 00. In the bluffs of Lick Oreek deposits are 
found on the farms of R. A. Kirkman in the northeast quarter of 
section 4, R. Davis in the northeast quarter of section 5, and U. 
McOartney in the southeast quarter of section 4 (17 N., 7 E.). 
On the Kirkman place the bed is 9 feet deep, and is under 2 feet of 
surface. The material is about the average for size and rock com-
position. 
Located in a ridge, which extends about north 10 degrees east, 
in the northeast quarter of section 33, southeast quarter of sec-
tion 28, and southwest quarter of section 27 (18 N., 7 E.), and 
is from 70 to 200 yards wide, are several good locations for gravel 
pits above groun~-water level. Pits that have been opened in this 
ridge are those of the P. Loy and L. Kinnard farms. The former 
pit shows 15 feet of gravel and no bottom, from 1% to 2% feet 
of stripping, and an a.verage size material and rock composition. 
About 800 cubic yards, at a cost of 15 cents each, are used in the 
annual repair and building of the roads for 11/2 miles west, 11/2 
miles north, 1 mile east, and 1/2 mile south. The latter pit shows 
a depth of 10 feet, and a similar size, rock composition and strip-
ping. Other openings have also been made in this ridge, which 
indicate that a very large quantity of material might be obtained 
in this vicinity. 
In a small morainic ridge on t,he place of B. F. Aimen in the 
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south central part Qf section 15 (18 N., 7 E.), is a bed of gravel 
underlying 2 feet of surface and with a depth of 12 feet.. The 
sizes of the material, excluding fine sand and clay masses, is a 
little belQW the average. The amQunt of gravel, in this particu-
lar ridge, is not sufficient to be termed workable, but if a num-
ber Qf other similar ridges, which are in the immediate neigh-
bQrhood, and are knQwn to contain "some gravel, are considered, 
10,000 cubic yards can easHy be obtained. 
In some small ridges in the southwest quarter of section 10 on 
the B. F. Aimen land, and on that of E. A. Dille in the south-
west quarter of section 10 (18 N., 7 E.), are some gravel beds, 
with depths of 8 feet, strippings ranging frQm 1 to 4 feet, and 
extents undetermined. The quality of the gravel for good road 
building and repairing is about the average for the county. 
In the southern part of the glacial ridge, which was described 
in CQnnection with the Big Four Ry. OQ.'s pit, is a large gravel 
bed on the E. W. Gilbert land, in the nQrthwest quarter of section 
2 (18 N., 7 E.). The thickness of this bed is 15 foot, at the pit, 
and the stripping from 1 to 8 feet. . The mean Qf two samples 
gives the following sizes of the material: 5 per cent. clay, 7 per 
cent. fine medium sand, 15 per cent.; medium sand, 28 per cent. 
coarse sand, 30 per cent. roofing pebble, 13 per cent. gravel, and 2 
per cent. boulder. The rock percentages are about the average. 
On the places belonging to G. A. Williamson and O. Goodrich 
in the northeast quarter of the sQutheast quarter of section 13 (18 
N., 6 E.), several acres in the flood plain Qf a tributary to Fall 
Creek are known by tests t.o be underlain by gravel. These tests 
have been dug wells, PQst auger holes and an old bank pit, which 
was worked down to water level and then abandoned. 
In the bluff of this same stream in the east central part of sec-
tion 25 (18 N., 6 E.), Qn the property of J. R. Page, is a work-
able bed, which is beneath 3 feet of surface and has a depth of 
12 feet, at the pit. The rock composition is about average, and 
the sizes of the material are a little above. 'Roads on which it 
is used are smooth and durable, where proper care is given them. 
In the bluff of Fall Oreek and Qn the farm of John Raymer in 
the northwest quarter of sectiQn 34 (18 N., 6 E.), is a rather ex-
tensive gravel and sand deposit. On this place there are three 
gravel pits, the two ends being 300 yards apart. The extent back 
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from the face of the bluff is known to be at least 10 or 11 yards. 
At the pits there is from 112 to 3 feet of stripping, and a depth of 
from 8 to 12 feet. The sizes of the material are 9 per cent. clay, 
14 per cent. fine medium sand, 15 per cent. medium sand, 20 per 
cent. coarse sand, 22 per cent. roofing pebble, and 20 per cent. 
gravel. About 600 cubic yards of this material, at from 10 to 
12lh cents each, are used in the amiual building and repairing of 
the roads for 4 miles north. It is said to give very good satis-
faction. 
, In the northwest quarter of the southwest quarter of section 34 
(18 N., 6 E.), on the property of E. F. Springer, is a bed of 
three-quarters sand and one-quarter gravel, underlying about 10 
acres in the bluff of Fall Creek. The depth is 15 feet, stripping 
4 feet, and the size, excluding fine sand, is somewhat below the 
average. This deposit is not worked, at present, on account of 
sand. 
Another deposit on a farm belonging to E. F. Springer is 
found in the southwest quarter of the southwest quarter of sec-
tion 34 (18 N., 6 E.), on the bluff of Lick Creek. Here is a 
bed underlying 2 or 3 acres with a depth at the pit of from '7 to 
15 feet, and an average stripping of 4 feet. The sizes of the 
material are about the average, and the fine sand is not abun-
dant. The flood plain and terraces of Lick Creek have at this 
point a width of one-quarter mile. Both are said to be underlain 
by gravel at a number of places, but neither have been opened 
because of the more available bluff deposits . 
. A gravel of average quality is reported in the bluffs of Fall 
Creek in the southwest quarter of section 33 (18 N., 6 E.), on 
the places of M. Wiggins, T. Wiggins and N. Vanzandt. 
Without doubt many more deposits will be found in the bluffs, 
terraces and flood plains of Fall and Lick Creeks when the de-
mand requires them; but for sections 1, 2, 3, 4, 9, 10, 11, 12; 14, 
15, and 16 (18 N., 6 E.), the need is very different, gravel being 
hauled from 3 to 5" miles to repair and build the roads of this 
vicinity. The writer would advise that careful investigations be 
made as to the durability and satisfaction given by the crushed 
limestone of the Miller quarry, llj2 miles northeast of Ingalls. 
Because of its greater durability, it will probably be the cheaper 
road material. 
• 
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LIMESTONE. 
The general location and ages of the limestone beds have been 
discussed in the introduction. 
One and one-half miles northeast of Ingalls in the northwest 
quarter of the northeast quarter of section 36 (18 N., 6 E.), on 
the property of David V. }.{iller, are 60 acres underlain by lime-
stone, which is available, as tests by Mr. Miller have indicated. 
A section of the stone taken from the quarry is as follows: 
Section at the Miller Quarry. 
1. Thin bedded, light buff limestone ............................. . 
2. A gray limestone, with beds ranging between 1 and 3~ feet in 
Foot. 
4 
thickness ................................................ 7 
The results of the tests of the U. S. Road Testing Laboratory 
on a sample of this rock are given herewith as follows: 
Results of Physical Tests of Niagara Limestone from the Miller Quarry.* 
Specific gravity.. . . . . . . . . . . . . .. . 2.7 French coefficient of wear. 7.2 
Weight per cu. ft .......... (lbs.) 168.4 H.ardness................. 8 
Water absorbed per cu. ft .. (lbs.) .29 Toughness......... ....... 5 
Per cent. of wear. . . . . . . . . . . . . . 5.6 Cementing value--Dry. . . . 16 
Wet.... 50 
"Fair resistance to wear and fairly good cementing value. Suited for 
highway and country·road traffic."-Page. 
A chemical analysis by the chemist at the. Road Testing Lab-
oratory shows the composition of the limeston~ to be as follows: 
Chemical Analysis of Niagara Limestone from the Miller Quarry. 
Per oent. 
Alumina (AI,O.) ................................................. .60 
Iron oxide (Fe.O.) ............................................... . 
Lime (CaO) ..................................................... 50.00 
Phosphoric acid (P,O.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17 
Insoluble in hydrochloric acid. " ................... , ....... " ... ,. 10.24 
Loss on ignition .. : .. , ....... '" ., ......... '" ....... , .. , ... '" .,. 38.33 
Total ................... '.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 99.84 
"Insoluble portion is fine sand and silt." 
At present D. V. Miller is building a macadam plant, which 
will crush 150 cubic yards per day. 
°For standard of comparison see p. 79. 
32-GeoloiY. 
I 
498 REPORT OF STATE GEOLOGIST. 
On the farm of Daniel Abbott in the northwest corner of sec-
tion 33 (21 N., 7 E.), are about 5 acres underlain with limestone 
within from 6 tOo 7 feet of the surface, as has been learned through 
tests made by Daniel Abbott. At the quarry belonging tOo Daniel 
Abbott the following section is exposed: 
Section at the A bbott Quarry. 
Feet. 
1. Thin bedded, buff colored limestone. .. .. .. . . .. . . .. .. .. .. .. .. ... 3 
2. A light buff limestone, with beds ranging from 6 to 20 inches in 
thickness ................... '............................. 3 
The results of the tests of the U. S. Road Testing Laboratory 
on a sample of this rock are given herewith as follows: 
Re8ults of Physical Tests of Niagara Limestone from the Abbott Quarry.* 
Specific gravity ....... , .. .. .. .. . 2.7 French coefficient of wear. 9.2 
Weight per cu. ft .......... (lbs.) 165.3 Hardness................. 7.8 
Water absorbed per cu. ft..(lbs.) 1.57 Toughness. .. ............. 7 
Per cent. of wear. . . . . . . . . . . . . . 4.4 Cementing value--Dry. . . . 28 
Wet.... 29 
"Abov~ the average in resistance to wear, and fair cementing value. 
Suited for highway and country-road traffic."-Page. 
A chemical analysis by the chemist at the Road Testing Lab--
oratory shows the composition of the limestone to be as follows: 
Chemical AnalYilis of Niagara Limestone from the Abbott Quarry. 
Per cent. 
Alumina (AI20.) ................................................. 2.00 
Iron oxid (Fe20.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .76 
Lime (CaO) ..................................................... 35.85 
Magnesia (MgO) ................................................. 3.64 
Phosphoric acid (P.O,.).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 
Insoluble in hydrochloric acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 23.28 
Loss on ignition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 34.66 
Total ....................................................... 100.29 
"The insoluble portion consists of fine silt and clay." 
In the western part. of Alexandria is lo~ated the macadam plant. 
of L. O. Nicoson. At the quarry, which is 100 feet from the 
plant, the following section is exposed: 
-For standard of comparison see p. 79. 
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Section at the Nicoson Qllarry .. 
Feet. 
1. Stripping..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 
2. Fragmental, thin bedded, buff limestone, ... , .... , , , , . . . . . . . . . .. 5 
3. Light buff limestone, with beds from 2 to 6 inches in thickness. . . 5 
4. Gray limestone, with beds from 6 inches to 3 feet in thickness. .. 15 
N .o. 4 is much superior to No. 2 or No.3, being harder and 
less brittle. The extent of the area underlain with available 
limestone is at least 14 or 15 acres, and probably much greater. 
About 125 cubic yards are crushed at the plant daily, and are 
shipped for the most part to other counties, very little being used 
in the local road building, outside of Alexandria. 
The results of the tests of the U. S. Road Testing Laboratory 
on a sample of this rock are given herewith as fonaws: 
Re8'l1lts of Physical Tests of Niagara Limestone from th~ Nicoson Quarry. * 
Specific gravity ............... ". . 2.7 
Weight per cu. ft. ......... (lbs.) 165.3 
French coefficient of wear. 9.3 
Hardness. . . . . . . . . . . . . . . .. 1.8 
Water absorbed per cu. ft..(lbs.) 1.41 Toughness................ 7 
Per cent. of weal'. . . . . . . . . . . . . . 4.3 Cementing value-Dry. . . . 26 
Wet.... 28 
"Above the ayerage in resistance to wear, and fair cementing value. 
Suited for highway and country-road traffic."-Page. 
A chemical analysis by the chemist at the Road Testing Lab-
oratory shows the composition of the limestone to be as follows: 
Chemical Arwlywis ({f Ningara. Limestone from the Nicoson Qu('rry. 
Per cent. 
Alumina (AI20 3 ) ••••••••••••••••••••••••••••••••••••••••••••••••• 1.00 
Iron oxid (Fe.O.)................................................ .75 
Lime (OaO) .. , ................................................... 38.50 
Magnesia (MgO) ................................................. 3.64 
Phosphoric acid (P20,) ............................................ Trace 
Insoluble in hydrochloric acid ..................................... 21.33 
Loss on ignition .................................................. 34.69 
T'otal ....................................................... 99.91 
"The insoluble portion consists of fine silt and clay." 
';For standard of comparison s~e p. 79. 
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HANCOCK COUNTY. 
Area in square miles ...................... , " .......... , .. .... . 290 
Population in 1900 ..................... • ... · .... ·· ...... ········ 19,189 
Miles of public roads ...................... , ... , ........ ,. '" .. . 605 
Miles of improved roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402 
Percentage of roads improved .......... , . . . . . . . .. . . . . . . . . . . . . . . 66.3 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402 
Miles improved with crushed stone .......... '" ......... , ... .... None 
Average original cost of gravel roads per' mile. .. .. .. ... .. .. .. ... $900 
Total original cost of improved roads .................... , ....... $361,800 
Annual cost of repairs per mile on gravel roads 5 years old. . . . . . . $60 
Miles of improved road,s (gravel) built in 1905. .. .. .. .. .. . . . .. . . . 71 
First improved roads built ....•.... , ....... , .. , ...... '" .. . ... .. 1860 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 30 
Satisfaction of farmers with investment in improved roads. .... .. Good 
Authority .............................. Wm. 1. Garriott. County Auditor 
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Fig. 37. Illustrating the di~tribution of road materials in Hancock County. 
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Hancock County is situated in the east' central part of the 
State, south of Madison and Hamilton, west of Henry and Rush, 
north of Rush and Shelby and east of Marion Counties. The 
northern por~ion is almost a level plain, but the southern is undu-
latory, having numerous swells ?f 20 or 30 feet in height. The 
drainage lines have a southwestern direction. 
The gravel deposits of economic importance are found, mainly, 
in the terraces and bluffs of Sugar, Brandywine, Six Mile and 
Nameless Creeks, and Blue River. Smaller deposits are found 
along the smaller streams and in kames, north and south of Eden, 
and south of Warrington. 
In amount and quality of gravel for road building purposes, 
this county is about the average for central Indiana. The aver-
age sizes of material for the county· are 4.5 per cent. clay, 11 per 
cent. fine medium sand, 14 per cent. medium sand, 24 per cent. 
coarse sand, 30 per cent. roofing pebble, 14 per cent. gravel and 
2.5 per cent. boulder, and the rook percentages are 84.5 lime-
stone, 9 crystallines, 3 shale, 1.5 slate, 1.5 chert and .5 sandstone. 
The railroad facilities are most excellent. The Peo,ria Divi-
sion of the Big :Four traverses the northern half of the county 
from east to west, the Michigan Division cuts the northwest cor-
ner, and another division the northeast co'rner. The P., C., O. & 
St. L. crosses the southern half from east to west, and the Cin-
cinnati, Hamilton and Indianapolis the southwestern corner. An 
interurban traction line crosses the county from west, to east 
through Greenfield. 
Township 17 North, Ran.ges 6 and 7 .• and Parrts of 5 and 8 East. 
This township of 91 square miles occupies the northern portion 
of the county, and corresponds to the civil townships of Vernon, 
Green and Brown. Its principal gravel deposits are located along 
Sugar Greek, in morainic hills north and south of Eden and mo-
rainic ridges south of Warrington. 
The percentage of improved roads in Vernon township is 70; 
in Green, 85; and Brown, 85. 
Near the east central part of section 14 (17 N., 6 E.), on the 
O. Jackson place and in the west central part of section 13 (17 
N., 6 E.), on the property of J. Rash, is a morainic hill of 4 or 
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5 acres, underlain by a bed of gravel, clay and fine sand, merging 
into one another. The depth ranges from 4 to 20 feet and the 
stripping from 1 to 9 feet. The sizes of the material are a little 
below the average, and the rock percentages are 78. limestone, 9 
crystallines, 3 che.rt, 4 shale, 4 slate and 2 sandstone. 
Large deposits of gravel are known to exist in the flood plains, 
terraces and bluffs of' Sugar Creek, but those in the bluffs, be-
cause of their accessibility, have been the only ones opened. 
Among the main openings are those on the farms of O. Schnei-
der in the northeast. corner of section 35 (17 N., 6 E.), Mr. Wil-
son in the southeast corner of section 20, H. Hunt in the south· 
west quarter of section 21, M. lIfurfin in the north central part 
of section 22, H. Kelley in the northwest corner of section 14, 
Hayes heirs in the northeast quarter of section 13 (17 N., 7 E.), 
and Keller in the northwest corner of section 18 (17 N., 8 E.). 
On the Schneider farm a very fine gravel, mingled more or less 
with fine sand, underlies an area of 150 by 200 yards, as learned 
by three pits, a dug well and other tests. The thickness of the 
bed is from 12 to 20 feet and the. stripping from 1 to 4' feet. The 
rock percentages are 70 limest.one, 16 crystallines, 4 shale, 4 slate, 
4- chert and 2 sandstone. This material, because of its finellesfi 
und oxidation, should only be used in the immediate vicinity, 
unless screening is resorted to. 
The workable deposits on the Hunt and Wilson places are also 
fine and considerably oxidized. By screening, a much less ocxi-
dizl'd and better qualit~ of material can be obtained. 
Pits and groundhog diggings signify t.hat an area of 100 by 
100 yards are underlain by gravel on the M. lfurfin property. 
This deposit rests upon a clay bot.tom, has a depth ranging be-
tween 10 and 20 feet and a stripping between 2 and 4 feet: An 
average of two samples gives the following sizes of mater~ial: 5 
per cent. clay, 11 per cent. fine medium sand, 11 per cent. me-
dium sand, 21 per cent. coarse sand, 37 per cent. roofing pebble, 
14 per cent. gravel and 1 per cent. boulder. This material is used 
in the repairing and building of roads for 1 mile west, 1 mile 
north, lh mile east and 3 miles south. These roads" where prop-
erly cared for, are smooth, durable and giving good satisfaction. 
Both the Keller and Hayes deposits contain a material which 
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frequently grades into fine sand, is about the averai~~ in-r~k· com-
position and is somewhat below in size. Both pits have been 
worked down to ground-water level and no bottQm has been 
reached. The stripping rangefi between 2 and 5 feet. The 
former, as learned in digging two wells and post auger borings, 
underlies about 2 acres, and its depth, at the pit, is from 7 to 15 
feet. The depth of the second deposit is from 6 to 10 feet, and 
the e:xtent is unknown. 
In a kame on the farm of Mrs. D. Fort in the northeast quarte1r 
of sedion 32 (17 N., 7 E.), is a bed of gravel, which has been 
a source of supply for road material during the past 35 years. 
Two acres have been worked to ground-water level and no bot-
tom found, and 1 acre still remains to be opened. The depth 
of the bed is from 6 to 15 feet to water level, and the stripping 
is 2 feet. Both in size and rock composition, the material is 
about the average for the county. Aoout 800 cubic yards, at a 
cost of 15 cents each, are used in the annual building and repair-
ing of the roads. Its size causes it to be less weathered and more 
l_ durable than that in the bluffs otSugar Creek. The fact that 
no bottom has been found' will" make-ihisa very favorable place 
to make tests, for dipping or chaining when the demand requires 
such. 
, 
Underlying an area of 20 acres, as has been shown by various 
tests, is a bed of gravel on the place of William Jones in the 
northeast quarter of section 17 (17 N., 7 E.). This bed has been 
worked to the water level and no bottom has been found. The 
stripping is from 2 to 4 feet, the depth 12 feet, the size of ma-
terial above the average, and the rock percentages 74 limestone, 
12 crystallines, 6 shale, 3 slate, 2 chert alld 3 sandstone. About 
600 cubic yards, at 15 cents each, are used for 3 miles west, 1 
mile north, Y2 mile east and 1 mile south, in the annual repairing 
and building of the roads, which are smooth, durable and giving 
good satisfaction, where properly attended to. 
Near the central part of section 36 (17 N., 7 E.), on the land 
belonging to J. Braddock, a gravel bed is found in a stream bluff. 
The area underlain, judging by the space intervening between 
two pits, is 35 by 150 yards, the thickness is from 3 to 10 feet, 
and the stripping from 2 to 4 feet. The size of the mate-rial is 
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conside"rable -below the average, and large lense,s of fine sand are 
frequent. The rock percentages are 93 limestone, 5 chert" 2 shale, 
~ slate_Jlnd V2 sandstone. 
In a broken morainic ridge, extending approximately north and 
south, are gravel beds, located in thl( southwest quarter of sec-
tion 20 on the William Marsh place, and in the southwest quarter 
of section 29 (17 N., 8 E.), on the J. Price property. Both of 
these deposits are about average in rock composition, a little be-
low in size of material, have been worked down to ground-water 
level without any bottom to the gravel being found, and have a 
stripping ranging between 2 and 5 feet. The former has a depth 
of 7 to 20 feet, and underlies, as has been learned by post auger 
borings and the plowing up of gravel, about 2 acres. At the pits 
frequent gradations into fine sand are quite noticeable. The 
Marsh material is used on the roads for 4 miles we,st and 5 mile's 
east. It gives fair satisfaction, but does not wear as well as a 
coarser and less oxidized material. Very likely, other similar 
deposits can be found in this same ridge, when tests are made. 
A morainic deposit is found, underlying about 2 acres, on the 
place of RTltus in the north~ quarter of section 28 (17 N., 
8 E.). The depth of the deposit ranges between 6 and 20 feet 
and the stripping between 2 and 6 feet. An average of three 
samples gives a material with the following sizes: 4 per cent. clay, 
15 per cent. fine medium sand, 20 per cent. medium sand, 35 per 
cent. coarse sand, 25 per cent. roofing pebble and 1 per cent. 
gravel. The rock percentages are' about the average fOT the 
county. Abrupt merging of the gravel into fine sand is commOTIo 
This material is used on the roads for 5% miles northeast. 
A morainic deposit of about 2 'acres, as shown by the exposures 
in two pits, a dug well which shows 20 feet of gravel, and other 
tests, is found on the farms of J. Reck and George Reeves, in the 
southwest quarter of sedion 34. The stripping is from 2V2 to 7 
feet, and the depth, above ground-water level, from 4 to 10 feet. 
In the bottom of the Keck pit, a pipe was driven down for 10 feet 
below water level and no bottom found. The rock composition is 
about the ave:rage and the size of the material a little below. 
Gradations of gravel to fine sand and clay are frequent. 
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Townsht:p 16 North, Ranges 6, 7 ood Paris of 5 anil8 East. 
In this area of 119 square miles, which occupies the central 
part of the county, the workable deposits of gravel are, as far as 
is known, confined to the bluffs, terraces and flood p~ains of Bran-
dywine and Sugar Creeks. 
This congressional township includes the three civil townships, 
Buck Oreek in the west side, Jackson in the east, and Oenter in 
the central part. The percentage of improved roads in Buck 
Oreek is 50; in Center, 82; and in Jackson, 75. 
No workable deposits of. gravel are known in the western part 
of the civil township of Jackson. However, small deposits are 
present on the J. Smith property. One of these is in the south-
west quarter of. section 26 in a flood plain and the other in a bluff 
in the southeast quarter of section 27 (16 N., 8 E.). The first 
deposit contains from 5 to 7 feet of stripping, and underlies an 
area of 2 acres, in which the bank pit has been wOifked to ground-
water level and no bottom to the gravel found. No tests have 
been made to determine the depth. The second pit has 5 feet of 
stripping, a depth of 7 feet and a knawn extent of 35 by 10 
yards. 
Resting upon a clay bottom and with a stripping of froon 1 to 
7 feet, is a bed of gravel on the Braddock heirs pr~operty in the 
southwest corner of section 6 (16 N., 8 E.). The depth is 
from 4 to 10 feet and the area underlain is about 2 acres, as rough 
tests have indicated. An abrupt grading of the gravel into fine • 
sand is very com~on. The sizes of the material, excepting fine 
sand, are above the average. The material has been used for 2 
miles north, 2 miles east, 5 miles south and 2 miles west in the 
building and repairing of roads, which have been very durable. 
Further operation in this pit will be diffieult on account of the 
fine sand and heavy stripping. At a number of places in the 
bluffs, terraces and flood plains of Brandywine, gravel is re-
ported to be present, but only in a few of these have pits been 
opened and tests made that give an idea as to the possible amount 
of material. Some of these are found on the McIntyre place 
in the east central part of section 3, on the farms of E. Martin 
in the central part of section 16, F. Hinchman in the northwest 
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corner of section 21 and F. Boots in the southwest quarter of sec-
tion 21 (16 N., 7 E.). 
The McInt~re deposit. is in the bluff, with 50 to 200 yards 
known to be underlain by gravel. The bed rests upon a clay bot-
tom, is above ground-water level, has a thickness of from 6 to 15 
feet. and a stripping ranging between 1 and 3 feet.. The mean 
of t.wo samples gives the average size of material for the county. 
The rock percentages are 91 limest.one, 6 cryst.allines, 2 shale, lj2 
chert, % slate and % sandstone. This material will make a 
durable road. 
The deposit in the east bluff of Brandywine, on the Hinchman 
place, consists in layers of fine sand interstratified with gravel. 
At the pit the' stripping is 2 feet and the depth to the ground-
water level is 13 feet. The area underlain by gravel is 70 by 80 
yards, as scattered tests have indicated. The rock composition 
is about average and the size of material is a little below. 
The Boots deposit is found in the first terrace above the flood 
plain, and underlies an area of 100 by 100 yards, as shown by the 
pit openings mid other tests. The depth is 7 foot and the strip-
ping 3 feet. The rock percentages are about the average and the 
sizes of the material are 7 per cent. clay, 7 per cent. fine medium 
sand, 3 per cent. medium sand, 8 per :ent. coarse sand, 30 per 
cent. roofing pebble, 40 per cent. gravel and 5 per cent. boulder. 
This material, for durability, is among the first of those above 
• ground-water level in the county. 
Excepting the fine sand, we find a similar gravel, in size and 
I 
rock composition, on the R. Frost land in the southeast quar-
ter of section 9 (16 N., 7 E.). This bed is located in the Bluff 
of a tributary to Brandywine, possibly underlying an area 0] 40 
by 50 yards, as learned through a few scattered tests, has a depth 
of 20 feet and a stripping of 2 feet. 
A deposit, which is two-thirds fine medium sand and one-
third an average size gravel, is found in the southwest quarter of 
section 18 (16 N., 7 E.), on the land belonging to R. Boyd. It 
contains 3 feet of stripping and has a depth ranging betwoon 8 
and 20 feet. The extent is undetermined. 
As in the congressional township 17 North, the bluffs, terraces 
and flood plains still contain considerable g'l'avel, as learned by 
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post holes, groundhog diggings and other excavations. Pits have 
been opened in the bluff on the property of O. Groves in the 
northeast quarter of section 1, on the J. Jared land in the north-
west quarter of section 12, in the first terrace above the flood plain 
on the J. O'Donnel farm in the northeast quarter of section 14 
and on the first terrace above the flood plain on the Mary I. Dun-
can property in the southeast quarter of section 27 (16 N., 6 E.). 
The Groves deposit, underlying an area of 40 by 150 yards, has 
a depth of from 12 to 20 feet and a stripping of 2 feet. The 
material frequently.grades into fine sand. The Illean of two saIll-
pIes gives the following sizes: 4 per cent. clay, 15 per cent. fine 
medium sand, 25 per cent. medium sand, 34 per cent. coarse 
sand, 21 per cent. roofing pebble and 1 per cent. boulder. The 
rock percentages are about the average. This material is too fine 
to give the best wear. 
The Jared deposit contains considerable hardpan, and for this 
reason the gravel, which underlies about 2 acres and has an aver-
age size and rock composition, is rather inavailable. 
The O'Donnel is known by two pits and post auger holes to 
underlie about 8,000 square yards, to have from 1 to 2 feet of 
stripping, and a depth of 7 feet to water level, without any bot-
tom being found. The sizes of the material and the rock per-
centages are about the average. Undoubtedly considerable more 
of this material can be found in this terrace if the tests be ex-
tended. The quality is very good, the material being of a. fair 
size, little weathered and there being snfficient clay to make it 
pack well. 
The Duncan pit is the only one in the civil township of Buck 
Creek. It is known, by tests through plowing, post auger boring 
and various pits, to underlie, either as gravel or fine sand, an area 
of 200 by 300 yards. The bottom to' the bed has not been found, 
but at the pit, a depth of 10 feet above water level and 6 feet be-
low are known, and a stripping of 2 feet. An average of three 
samples gives a material with the following sizes: 6 per cent. clay, 
10 per cent. fine medium sand, 12 per cent. medium sand, 18 per 
cent. ~oarse sand, 20 per c~mt. roofing pebble, 23 per cent. gravel 
and 11 per cent. boulder. This material.is O'f exceptionally good 
quality. About 4,500 cubic yards are used in the annual repair 
r 
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of the roads for 7 miles west, 7 miles north, 4 miles east and 1 mile 
south; and all of these roads, where properly attended to, are 
smooth, durable and giving good satisfaction. 
Immediately south of this farm and in the same terrace, the 
continuation of this deposit is known to be present on-the George 
Black place. The extent is not known, but the topographical po-
sition and relation to that on the Duncan farm indicate a very 
good deposit, both in quality and extent. 
TO'llJ'n8hip 15 NMth, Ranges 6, 7 a;nd PartH O'f 5 OIfId 8 East. 
This area of 102 square miles comprises the southern third of 
the county, and corresponds with the civil townships Sugar Creek, 
Brandywine and Blue River. The principal deposits of gravel are 
found along Sugar, Brandywine, Six Mile Creek and Blue River. 
The percentage of improved road in Sugar Cree'k Township is 
88; in Brandywine, 80; and in Blue River, 80. 
The gravel deposits of Sugar Creek Township are confined to 
the flood plains, terraces and bluffs of Sugar Creek, with exception 
of the bed of gravel on the land belonging to V. R. Snodgrass In 
the southeast quarter of section 33 (15 N., 6 E.). To get the 
extent. of thIS deposit, tests have been made at three points, 100 
yards apart, in the stream bed and 60 feet at another place from 
the stream bed, by driving a pipe down into the gravel for 9 
feet.. No bottom was found and the stripping ranged from 2 to 4 
feet. The rock percentages are 89112 limestone, 10 crystallines, 
112 chert, 112 shale, 14 sandstone, and 14 slate, and the sizes of the 
material are considerably below the average. In the bluff of Sugar 
Creek, on the property of J. Mathews in the southwest quarter of 
section 3 (15 N., 6 E.), is a workable bed of gravel having a 
depth of 14 feet and an average size of material. 
In the bluff of the same stream in the northeast corner of sec-
tion 9 (15 N., 6 E.), on the land belonging to R. Black, is a 
bed of gravel underlying a well tested area of 60 by 80 yards, 
with a thickness ranging between 10 and 20 feet and a stripping 
between 1 and 4 feet. The sizes of th/i'Atmaterial are about average 
and the rock percentages- are 77 limestone, 12 crystallines, 8 shale, 
2 chert and 1 slate. About 1,000 cubic yards are used for 3 miles 
... .; ,~ ,-. 
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west, 4 miles south and 3 miles east, in the annual repairing and 
building of the roads, which are smooth and durable. 
A material about the average in rook composition and a little 
below in size is found above ground-water level on the first t,errace 
above the flood plain of Sugar Creek in the southeast quarter of 
section 31 and the southwest quarter of section 32 (15 N., 6 E.), 
on the property of G. Murnan. The bed rests on a clay bottom, 
has from 1 to 4 feet of stripping and a depth ranging between 6 
and 12 feet. The area underlain is known to be about. 20 by 
200 yards, as learned through several pits and other excavations. 
In the flood plain of Little Sugar Oreek near the central part of 
section 35 (15 N., 6 E.; on the land of J. Andis, is a bed of gravel 
mainly beneath ground-water level underlying, as a number of 
tests are said to have shown, an area of 20 by 200 yards, which 
follow the stream. The depth above ground-water level is 4 feet 
and below 15 feet. 
A similar deposit is known to underlie the surface in the south-
east .comer of section 26 (15 N., 6 E.). 
East of Little Sugar Oreek no deposits of importance are found 
until the flood plains, terraces and bluffs of Brandywine Oreek 
are reached. From Greenfield on south the first terrace seems 
to be almost a continuous bed of gravel and sand. At most places... 
the depth to ground-water level is too small or the stripping too 
heavy, but when the demand becomes great enough many locations 
for dipping will undoubtedly be found. The main openings are 
found on the first terrace in the southwest quarter of section 4, in 
the northwest quarter of section 9 on the Moorehead place, in the 
bluff on the farm belonging to William Thomas, in the southeast 
quarter of section 9 and the northeast quarter of section 16 and 
on the Drapier farm, which adjoins the Thomas on the south; in 
the first terrace above the flood plain on the places of L. Jeffrey, 
William Milburn and John Smith, in the northwest quarter or 
section 21, and William Milburn, in the southeast quarter of 
section 29 (15 N., 7 E.). 
The deposit in the southwest quarter of section 4 and on the 
Moorehead place has a depth of 6 feet to ground-water level, 
while the stripping ranges between 2 and 3 feet. The bottom of 
one pit, which is in a good quality of gravel, covers an area of 
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about 10 acres and the area intervening between the tWQ pits is 
fully 10 acres more, thus leaving a possibility of 20 acres being 
underlain by gravel. The rock percentages are about the average, 
the sizes of the material are above and the amount of weathering 
below. For durability on the roads this is one of the best gravels 
of the county. 
By groundhog diggings the area underlain on'the Thomas place 
appears to be about 80 hy 100 yards. At the pit. the depth is 18 
feet, without the bottom being found, and the stripping 3 feet. 
In size of material, rock composition and oxidation this gravel iF! 
about the average. }-'our thousand cubic yards are used in the 
annual repairing and building of the roads for 4 miles east, 
2 miles north and 4 miles west. The wearing quality is about 
the average. The Drapier location is a continuation of this sa-r;ne 
deposit. 
The extents of the deposits, on the Jeffery, Milburn and Smith 
places are such as to make them workable. The depth of the 
beds to water level ranges between 4 and 7 feet and the stripping 
is about 3 feet. The rock percentages are about average and the 
sizes of the material are above. Since a large portion of this 
material has been below the ground-water level in recent geological 
}imes the amount of weathering is low and the durability consider-
ably above the average. Another deposit with an average rock 
composition and size of material and durability above the average 
is the Milburn, of section 29. Here the depth is 4 feet to water 
level and the stripping 3 feet. 
In Blue River Township the main deposits occur in the bluffs 
and terraces of Nameless and Six Mile creeks and Blue River. 
In the bluffs of Nameless Oreek openings have been made on the 
farms of J. H. Oox, in the northwest quarter of section 18; W. 
Rewalls, in the northwest quarter of section 9; R. W. Brooks, 
in the northwest quarter of section 30, and Marion Moore, in the 
southwest quarter of sect.ion 30 (15 N., 8 E.). 
The Oox d~posit has been worked down to water hivel over an 
area of 25 by 110 yards and no bottom found, and the portion 
still left above water level is 10 by 110 yards. The depth above 
water level is 20 feet and the stripping from 4 to 7 feet. The 
sizes of the material, as taken from the average of three samples. 
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are 5 per cent. clay, 16 per cent. fine medium sand, 10 per cent. 
medium sand, 21 per cent. coarse sand, 27 per cent. roofing pebble, 
16 per cent. gravel and 5 per cent. boulder; and the r0'ck per-
centages are 89 limestone, 9 crystallines, 1 chert and 1 slate. 
About 1,500 cubic yards, at a cost of 20 cents each, are used annu-
ally f0'r 5 miles n0'rth, 1 mile east, 1Jz mile south and 3 miles west 
in the repairing and building 0'f roads, which, where taken care 
of, give good satisfaction.' . 
A similar quality of gravel is found in the Brooks deposit. 
This deposit, also, has been worked down to ground-water level 
over an area of 10 by 110 yards, and no bottom found. Of the 
p.ortion above ground-water level, an area of 20 by 70 yards has 
be<:u partially tested and seems to be underlain with gravel. The 
depth of this latter portion is 20 feet and the stripping from 1 
to 8 feet. About 500 cubic yards are used in the annual repair 
and building of the roads for 1 mile north, 1112 miles west, 1 
mile south and 2 miles east. 
A deposit. which is claimed to be workable is found in the north-
east corner oc{ section 28 (15 N., 8 E.) on the A. Luse property. 
The size of the material is somewhat below the average. In the 
first terrace above the flood plain is a bed of gravel on the land 
belonging to E. W. Felt, in the southeast quarter of section 29 
(15 N., 8 E.). The thickness is 6 feet to water level and the 
stripping is from 1 to 2112 feet. The area that has either been 
worked down to water level and no bottom found or is known to 
be underlain with gravel is about 2 acres. The rock percentages 
and sizes of material are about the average, but the amount of 
weathering is lower. This material will make a good wearing 
road. 
In the north bluff of Six Mile Creek in the southwest quarter of 
section 28 (15 N., S E.), on the Stanley place, is a bed of gravel 
underlying an area of 5 by 100 yards, with a thickness of 9 feet 
to water level and a stripping of 2 feet. The size of the material 
is a little above the average. 
A bed having a depth of 10 feet and a stripping of 2 feet with 
a probable extent of several acres, is located in the bluff of White 
River on the Charles Winslow property in the northeast quarter 
of section 33 (15 N., 8 E.). The pit on this place has been 
,.----------------------
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worked down to water level and no bottom found. The sizes of 
the material, as taken from the average of three samples, are 4 
per cent. clay, 10 per cent. fine medium sand, 10 per cent. medium 
sand, 16 per cent. coarse sand, 32 per cent. roofing pebble, 13 per 
cent. gravel and 15 per cent. boulder. The rock percentages are 
90 limestone, 8 crystallines, lh 'slate, % sandstone and 1,4 chert. 
With the sizes, rock percentages and a small amount of weather-
ing, we get a very durable and satisfactory road material. 
On the farm of David Benford, in the northeast quarter of 
section 28 (15 N., 8 E.), is a bed of gravel which by the out-
croppings seems to follow the bluff of Six Mile Creek for 300 
yards. The depth of the deposit to water level is 12 feet and 
no bottom found and the stripping is 1% feet. For sizes of the 
material, rock percentages and quality, the deposit is similar to the 
Winslow, which is described in the preceding paragraph. 
S'ome small deposits of gravel are found on the Wright place in 
the southeast quarter of section 5 (15.. N., 8 E.). 
In reviewing briefly- the deposits of Hancock County we find 
the main deposits along the larger streams and in some kames in 
the civil township Brown. The barren areas comprise the western 
two-thirds of the civil townships Vernon, Buck Creek and Sugar 
Oreek, the central part of Green, the northwestern half of Brandy-
wine and the northeastern half of Jackson. Through the centers 
of all of these areas we find railroad transportation, by means of 
which a crushed limestone, which is more durable than the gravel, 
could be delivered within a few miles of where it would be used. 
For information regarding the cost, se'e page 156; for the quality 
see the results of tests on a number of samples of limestone from 
various parts of central Indiana made by the Road Testing Labo-
ratory of the United States, on page 157; imd an explanation of 
these tests on pages 64-79. 
HAMILTON COUNTY. 
Area in square miles .......................................... . 
Population in 19()() ............................................ . 
Miles of public roads .......................................... . 
Miles of improved roads ..................... " ................ . 
Percentage of roads improved ................................. . 
Miles improved with gravel. '" .. , ...... '" ......... , .......... . 
402 
29,914 
700 
500 
71.4 
500 
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Miles improved with crushed stone ......................... " .,. None 
Average original cost of gravel roads per mile ....... , .. .. .. .. ... $1,200 
Total original cost 0': improved roads ........ '" '" .. , .... , ...... $600,000 
Annual cost of repairs per mile on gravel roads 5 years old. ... .. . $50 
Miles of improved road (gravel) built in 1905. ...... .. .. .. .. .... . 12 
Miles of improved road (gravel) contracted for 1906 .. , . . .. .. . . . . . 9 
First improved roads built (toll) ........................ ~.. .. .. . 1865 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . . 20 
Satisfaction of farmers with investment in improved road,s. . . . . . . Good 
Authority ................................ N. W. Cowgill, County Auditor 
Hamilton, which is the center county of the State, forms a 
square of 400 square miles. It lies south of Tipton, west of Mad-
ison and Hancock, north of Hancock and Marion, and east 0'£ 
Boone and Olinton. 
HAMILTON COUNTY 
"m r 
"' 
Jl '~ 9 ~ 
'r, h r, p: 1./. If . I~ [;1 
,\ ,,<::. J I\ 1) II' " , I~ 
,~ ');: V. Iv.;-
.. 0 I~ I~ .;:'1, . 1/;,.. .. 1\ ;. 
" 
,TI T 
'1" ~ b~ £ ~ .. .. I.?" ... I ." .., .. II ~ 7r: '~ ... .... ;... " 
• 
-.", -i. 1/. \f f<'!" ., ~ ~ v.:- .~ 'M 
.' 
I :.:,. 
"'X ~ .. r: h· ~ D! ~. ~, ~ ~ r;' 'i ";' I~ li ~ !2, 1(' IV ·i t iI I" 
-::-< 
• 
'\ ,~ ~1.r 
" k! I~ ~ u • r 1- P:" , :;. ~. ~ L. I ••• A I,. ~r I ... 
r! 1\ .. I .. · r» r~ i .... ""'''- f U· t-'"'-~ ~ ,. I"" k rr 'r' ~ ~I"" ,~~ ~ ~ ~ I '; ,1; ""- lJi,l. ~o~. " Ii""" . Ih l--0 I" 
IS" I,.) ;.; ~~ Ii . 
17 ,. v ~ -)" , 
"\ 1(- l' .~ :-" 
~ 11 "!.!. ~, .~ ~~ ~ ~ .. r ... 
-
-
.. ~ 
- -
u 
... ... 
-if • I", ~ I~ r:'2 lIP' "V l ...... :~ ~ J,;, •• "'-.' 
"'-:. Sz "(to .:;-~i' I .. '~ ~ ~ f-.v ..f:-!' Ii 
'-J '1 rj "J .oj I; 
.WU ..... 6,O\e... O'(. ..... h'l:. ... ~~ .... H.\ .. 'V'r", ... \<"a""\e.. d.;\'<I,,\\--u'="4""'''~'~:~:~~A.~ .TI!.&. ... WO"',\'6,'a\e. a."~""''1't.. ut\" .. \"'(l~· 
5\.Q.'I\c. t\'Q,t' ,,~t bf'I!.,~. 
Fig. 38. Illustrating the distribution of road mater~als in Hamilton County_ 
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Two geological ep~hs are represented in the surface rocks of 
the county, viz., the Niagara limestone of the Silurian, and the 
Wisconsin drift of the Pleistocene. The Niagara outcrops at only 
a few places in the county, the most extensive of these being at 
Connor's Mill, on White River, five miles above Noblesville, and 
at two small quarries southwest of Fishersville. 
The topography of the eastern two-thirds o.f this county is nearly 
a level plain, except as it is traversed in the southeastern part by 
the valleys of White River and its tributary, Cicero Creek, which 
flows into it from the north, and Fan Creek, which cuts the 
southeastern corner of the county. The western portion of the 
county, because of a heavier covering o£ moraine, has an elevation 
ranging between 900 and 950 feet, while the elevation of the 
eastern portion is from 800 to 850 feet. 
The main gravel deposits are l~ated along White River, Fall 
Creek, and in old valleys which have been filled up, in the north-
western part of the county. For amount of gravel, Hamilton 
County falls below the average for central Indiana. An average 
foJ' the rock percentages o:f the county would be 84 limestone, 
10 crystallines, 4 shale, 1 chert, and 1 slate; and for the sizes, 8 
per cent. clay, 15 per cent. fine medium sand, 16 per cent . .medium 
sand, 20 per cent. coarse sand, 26 per cent. roofing pebble, 15 per 
cent. gravel, and 1 per cent. boulder. 
The transpo'rtR!tion facilities are only fair. The Michigan 
Division of the L. E. & W., running north and south, and the Mid-
land, running east and west, intersect at Noblesville. The Chi-
cago an? Louisville cuts the southwest part of the county, and an 
interurban traction line passes north and. south through N obles-
ville. 
Township 20 North, Ranges 3,4,5, a,nd Pa,rt of 6 East. 
This area o:f 120 square miles' which is :found along the northern 
boundary of the county is poorly equipped for road material, the 
principal deposits lying along White River and in filled up stream 
valleys near and north of Sheridan. 
In the civil townships of Adams and Jackson almost all of the 
gravel is taken from beneath the ground-water level by dipping, 
chaining and pumping; but in White River it is, for the most 
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part, obtained from dry pits. In Adams Township 60 per cent. 
of the roads are fairly well graveled, 20 per cent. being poorly 
improved, and 20 per cent. dirt. In Jackson, 25 per cent. are 
dirt, and in White River, 22 per cent. are dirt and 28 per cent. 
poorly graveled. 
On the farms of A. Underwood, in the northeast quarter of sec-
tion 32 (20 N., 3 E.); William Farrow, in the southeastern 
corner of section 29 (20 N., 3 E.) ; Eli Hutchins, in the south-
western corner of section 28 (20 N., 3 E.), and W. H. Cox, in the 
southwest quarter of section 28 (20 N., 3 E.), is a bed of gravel 
in an old valley which has long been filled up. This entire area 
has been tested more or less by driving a llh-inch pipe, and is 
known to be underlain by gravel and sand under from 5 to 11 
feet of stripping. On the Underwood place, where considerable 
material has been thrown out, a couple of locations have wen 
tested for dipping where the depth is 25 feet and the stripping 
5 feet. As one goes either north or south from these locations 
for dipping the stripping rapidly increases until it attains a 
thickness of 9 and 10 feet. 
The sizes of the material fife 10 per cent. clay, 12 per cent. fine 
medium sand, 25 per cent.. medium sand, 15 per cent. coarse sand, 
20 per cent. roofing pebble, and 18 per cent. gravel; and the rock 
percentages are 78 limestone, 16 crystallincs, 4 shale, 1 chert, and 
1 slate. The color is gray and the oxidation practically nothing. 
This material is sold at 45 cents per cubic yard. The roads OIl 
which it is used are very excellent, being hard, smooth and 
durable. 
On the places belonging to John Burton, of the southwest quar-
ter of section 8; .T. H. Osburn, of the southeast quarter of section 
7, and David McMurty, of the northeast quarter of section 8 (20 
N., 3 E.), is another case where an old valley has been filled up 
with deposits of gravel, clay and sand. Tests have been made 
in this na.rrow strip for about 1 mile which show the gravel to 
be associated with large amounts of clay at most places. At a 
few points, however, it is workable, particularly on the John Bur-
ton farm, where it is being taken out by the endless chain process. 
With this process, the stripping, which is from 3 to 5 feet, 
does not have to be taken off, but is allowed to faU into the pit 
and mix with the gravel; but it is not lifted out with it, because 
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the opened bottom and top of the chain buckets which carry the 
gravel out permits a circulation of water between the particles of 
gravel that washes away the dirt and a part of the clay. From 
70 to 150 cubic yards of material are chained out daily. 
The pit is from 22 to 28 feet deep, with a clay bottom. The 
material is gray in color and is unoxidized. The rock percentages 
are 80 limestone, 14 crystallines, 3 shale, 2 chert, and 1 slate; 
and the sizes, as taken from the mean of two samples, are 2 per 
cent. clay, 10 per cent. fine medium sand, 20 per cent. medium 
sand, 30 per cent. coarse sand, 30 per cent. roofing pebble, and 8 
per cent. gravel. This low amount of clay does not allow the 
roads to become as well packed as if the amount was higher. 
Furthernlore, a loose material works off at the sides of the 
roads and grinds up much more than when it is cushioned and 
held by matrix of clay. Since clay 0:£ a good quality can be sup-
plied, the writer would suggest its addition. Eight thousand cubic 
yards of this material, at a cost of 40 cents each, are used in the 
annual repair of the roads for 6 miles north, 2% miles west, 2% 
miles east, and 4 miles south. These roads are smooth and 
durable. 
Extending in a northeast and southwest direction, as was the 
case with the two preceding deposits, is a bed of gravel and sand 
about 500 yards long and with an average known width of 25 
yards, in the northwest quarter of section 14 and the northeast 
quarter 0:£ section 15 (20 N., 3 E.), on the farms belonging to S. 
A. Vickory and A. Smith. At Beveral places in this bed locations 
have been found for setting a gravel excavator, but for a general 
thing it is either too sandy, clayey or shallow. On the Vickory 
place, where 12,000 cubic yards of gravel have been dipped, the 
bed ·was from 20 to 45 feet deep and the stripping :£rom 3 to 8 
feet. Three hundred yards southwest of this point is another 
location that has as great a depth as 45 feet. 
The quality of the material is below the average for. that from 
beneath the water level. The sizes are 12 per cent. clay, 18 per 
cent. fine medium sand, 20 per cent. medium sand, 25 per cent. 
coarse sand, 20 per cent. roofing pebble, 4 per cent. gravel, and 1 
per cent. boulder; the rock percentages are 78 limestone, 16 crys-
tallines, 4 shale, 1 chert, and 1 slate; the color is gray, and the 
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oxidation almost nothing. Where used on the road it packs well 
.and makes a smooth and hurd road, but its fineness causes it to . 
be less durable than if it were coarser. 
On the land of Malissa Drake, of the northwest quarter of sec-
tion 35; the W. E. Owens property, in the southwest part of sec-
tion 35 and· the southeast of section 34, and that of .J. Reagan, 
in the southeast quarter of section 34 (20 N., 3 E.), is a bed 
of gravel, clay and sand apparently filling an old stream channel. 
The length is roughly 500 yards, the width 25 yards, and the 
depth and quality sufficient in places so that a few more locations 
for dipping have been found. 
A small deposit is found on the G. W. Bean farm, in the south-
central part of section 24 (20 N., 3 E.), and a bed of gravel un-
derlying 2 or 3 acres, in the east-central part, on the land of Asa 
Wiles. At this place is a wet pit 200 yards long and 12 feet 
deep. The material taken out has the following rock percent-
ages: Eighty limestone, 14 crystallines, 3 shale, 2 chert, and 1 
slate; the sizes are 5 per cent. clay, 15 per cent. fine medium sand, 
25 per cent. medium sand, 30 per cent. coarse sand, 15 per cent. 
roofing pebble, and 10 per cent. gravel; the oxidation is almost, 
nothing and the color is gray. Although the roads on which this 
material is used are smooth and hard, they are not as durable as 
they would be if it. were coarser. 
Locations for dipping may be present on the farms of Henry 
DeVaney, of the southeast part of section 20 (20 N., 4 E.), in the 
flood plain of a small s~ream; and on the land of Martha Mc-
Oarthy, in the southwest corner of sectio~29 (20 N., 4 E.). These 
two locations seem to connect with one another by a filling up of 
an old valley with gravel, sand and clay, as tests have shown, and 
to extend for lh mile northeast of the De Vaney place. Tests for 
about 400 yards in a northeast and southwest direction on the 
DeVaney farm and the adj acent land to the east are said to show 
a number of points where the bed of gravel is over 18 feet thick 
and where a machine could likely be SHt. On the McOarthy place, 
a depth of 30 feet is claimed and a sufficient extent for setting a 
dipping machine. 
In the southwest quarter of section 34 (~O N., 4 E.), on the 
L. N. Ohew farm, 'is a ditch which shows a good depth of gravel 
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for 100 yards north and 100 west. At several points in its bottom 
tests have indicated a bed 17 feet thick. The stripping ranges 
between 3 and '7 feet. The sizes of the material are similar to 
those of southeastern Adams Township. The material, being for 
the most part beneath ground-water level, is very little oxidized. 
On the places of D. Jacobs, in the southwest quarter of section 
10, and that of M. Wilson, in the northwest quarter of section 10 
(20 N., 4 E.), are gravel beds containing material whose sizes are 
10 per cent. clay, 18 per cent. fine medium sap.d, 22 per cent. 
medium sand, 20 per cent. coarse sand, 25 per cent. roofing pebble, 
and 5 per cent. gravel. The former deposit is not workable on 
account of a very heavy stripping. The second has a tested extent 
of 1h acre beneath from 5 to 10 feet of surface. Beyo.nd the 
1h acre limit the stripping increases and the material grades into. 
fine sand. The depth is from 10 to. 20 feet, 3 feet of which is 
above water level. 
Advancing eastward in this congressio.nal to.wnship no. other 
deposits of importance< are found until Cicero Creek is reached, 
and none on this until we follow south to the bluffs and flood 
plains on the H. Klotz property, in the, northwest quarter of sec-
tio.n 30 (20 N., 5 E.). The bluff deposit contains from 4 to 7 
feet of stripping, and a very small size of material, 10 per cent. 
being clay, 20 per cent. fine medium sand, 25 per cent. medium 
sand, 25 per cent. coarse sand, and 20 per cent. roofing pebble. 
Because of this heavy stripping and smallness of material, the 
deposit can hardly be termed workable., The flood plain deposit 
has not been opened, and.,is only known to underlie a few thousand 
square yards. 
A small amount of gravel is taken from the flood deposits of 
Cicero Creek, in the northwest quarter of section 31 (20 N., 5 
E.), on the Carson heirs' farm. 
On the property belonging to Michael Schmitt, in the north-
east quarter of section 4 (20 N., 5 E.), is a fair quality of gravel 
beneath the ground-water level. A tested location for dipping is 
said to be found here. 
In the bluff of a tributary to. White River, beneath from 2 to 
4 feet of surface, is. a bed of gravel on the John Griswell farm, 
in the so.utheast quarter of section 35 (20 N., '5 E.). This bed is 
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10 feet deep, with no bottom other than water, and has a known 
extent of 3,500 square yards. The sizes of material are about 
average, and the oxidation a little above. 
Located in the bluff of Duck Creek in the southwest and north-
west quarter of section 19 (20 N., 6 E.), on the places of Lewis 
Gwinn and Robert House, and in the southwest quarter of sec-
tion 17 on the Samuel Templeton land, are some beds of gravel 
which have depths of about 10 feet and from 2 to 4 feet of strip-
ping. The sizes and oxidation of material are about average. 
The amounts at the first two deposits are apparently workable, but 
the third is doubtful. At all of the beds the gravel often merges 
into a fine sand which can not be used. 
In the bluffs of Fall Creek, on the property belonging to. N. 
F. Foland, in the southeast quarter of section 29 (20 N., 6 E.), 
beside the road is a workable bed of gravel with a stripping rang-
ing between 2 and 5 feet, and a depth of 12 feet with no bottom 
other than gravel. The color is brown and the sizes are somewhat 
below the average. 
At numerous places along White River are workable deposits 
to be found in the terraces. Among some that have been opened 
are those on the farms of J. S. Hougham, S. B. Lee and L. C. 
Gentry, of section 32 (20 N., 6 E.). On the Hougham place dug 
well records show the following section: (1) Soil, 2 % feet; (2) 
till, 1 V2 feet; (3) gravel above water level, 8 feet; (4) and .gravel 
beneath water level, 8+ feet. A large portion o£ the post holes 
over the 80 acre farm have reached gravel at their bottoms. The 
sizes are '7 per cent. clay, 12 per cent. fine medium sand, 21 per 
cent. medium sand, 32 per cent. coarse sand, 22 per cent. roofing 
pebble, and 6 per cent. gravel. One thousand loads at 12% 
cents per cubic yard are used in the annual repair and building 
of roads for 4 miles east, 1,'2 mile north, 1 mile west, and 2 miles 
south. The Lee deposit is also known to. underlie a large area and 
to be similar in physical characteristics to the Hougham. The 
Gentry bed is found on the bank o£ an old water course between 
White River and Fall Creek. Its amount is workable and size 
a bout the average for the county. 
A brief summary of this congressional township shows us that 
the eastern portion of the civil tGwnship, Adams, practically all of 
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Jackson, and the northern two-thirds of White River, will soon, 
unless some unknown deposits are discovered, have to obtain road 
material from outside sources. Because of the much better dura-
bility, the writer would suggest that crushed limestone be shipped 
to the most convenient points. To learn how the limestone of your 
Qwn county compares with that of others, see" how the tests made 
upon it, by t.he U. S. Road Testing Laboratory, compare with 
those made upon stone from other count.ies. In choosing a crushed 
limestone, the que'stions of qualit.y and cost of transportation are 
the most important. 
Township 19 North, Ran,ges 3, ft., 5, and Part of 6 East. 
This rectangle, with a length from east. to' west of 20 miles and 
a width from nO'rth t.O' SQuth of 6 miles, occupies the central por-
tiO'n of the county. In the eastern part of this area are the main 
gravel deposit.s in the bluffs, terraces and floQd plains Qf White 
River, and in the western portion are smaller deposits in O'ld 
valleys that have been filled with gravel, clay and sand. These 
latter depoElits are almost all beneath the' grnund-water level, while 
the fnrmer are, fQr the most part, above. 
As . in the township immediately north, great abundance of 
gravel is fnund in the bluffs and terraces of White River. On the 
farm pelonging to' L. P. Newton, in the nnrthwest quarter O'f 
sectiQn 1 (19 N., 5 E.), is a workable bed O'f gravel, with a 
thiclmess abO've water level of 13 feet and an unknQwn one below, 
and with from 2 to' 5 feet of stripping. The sizes nf the material 
are about the average for the county. Other pits which contain 
workable amounts of gravel mnre or less mixed with fine sand are 
fnund nn the second terraces nf White River, in sectinn 4 (19 
N., 5 E.), on the W. Mosebaugh and D. Overdorf places; in 
section 9 (19 N., 5 E.), on the farms of M. MQsebaugh, Hannah 
Mnrris and W. F. Oonway; J. G. Slusher, in the northwest quar-
ter nf section 21 (19 N., 5 E.), and in the flood plain on the 
W. H. Harrison farm, in the southeast quarter of section 20 
(19 N., 5 E.). In addition to' the pit gravel on the D. Overdnrf 
place, 500 loads are obtained annually from the flood deposits of 
White River. 
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On the farm belonging to C. & N. Sylvester, in the northeast 
quarter of section 13 (19 N., 5 E.), is a bed of gravel with a 
thickness of 10 feet above ground-water level and at least 4 foot 
beneath, 3 feet of stripping, and a tested extent of 2,500 square 
yards. The sizes of the material are above the average. 
In the southwest portion of this same section, on the farm 
belonging to J. Abney, is a bed beneath 3 feet of surface, with a 
depth of 8 feet. The area underlain has not been determined. 
The quality of the material is very good, the sizes being consider-
able above the average and the amount of oxidation not being 
very much. Five hundred cubic yards, at 40 cents each,are put 
on the roads annually for 2 miles east, 1/.1 mile north, % mile 
west, and 1 mile south. A road running eaElt and west past the 
pit was built 15 years ago from this gravel and today is in good 
cO'lldition with a small amount of repair. 
In the southwest quarter of section 7 (19 N., 6 E.), on the 
place of W. H. Cray, is a deposit of gravel underlying to a greater 
or less extent 7 or 8 acres, as has been learned by turning the 
material up with the plow. 
Another deposit is found on the W. H. FlandeTs place, on the 
side of a valley and in the flood plain in the northwest quarter of 
the same section. In the flood plain 2 or 3 acres are said to, have 
been tested and found, under 2~~ feet of soil, to be underlain with 
a bed of gravel which had a thickness of 4 feet above ground-water 
levBI and an unknown depth below. 
- On the lots belonging to F. M. Evans, beneath from 1 to 4 feet 
of stripping, in-the northern part of Noblesville, is a bed of gravel 
on the second terrace of White River. The length of the deposit 
is 200 yards, the width 50 and the depth 3, as is seen from the 
exposure on the pit walls and tests made with a post, auger. The 
sizes of the material are about the average and the amount of 
weathering higher. 
One thousand cubic yards of gravel are obtained annually for 
repairing and building roads for 4 miles west, from the flood de~ 
posits along Cicero Creek, on the E. Metsker farm, in the south-
east corner of section 35 (19 N., 4 E.), and 2,000 from that of 
C. and M. Horney, in the northeast quarter of the same section. 
On the Jand belonging to N. O. Haw~rth, in the northeast cor-
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ner of section 21 (19 N., 4 :E.), is a morainic hill with an area o£ 
about 4 acres which is underlain with gravel and fine sand that 
frequently grade into one another. The depth is 10 feet and the 
stripping 5 feet. The mean of two samples gives about. the average 
sizes of material. The rock percent.ages are a"l$o about average. 
In the northeast corner of section 17 (19 N., 4 E.), on the 
Isaac Hawort.h place, on a valley side, is a workable deposit which 
is 2-3 gravel and 1-3 fine sand. Its depth is 10 feet and stripping 
4 feet. The sizes of the material are 12 per cent. clay, 15 per 
cent. fine medium sand, 10 per cent. medium sand, 10 per cent. 
coarse s.and, 23 per cent. roofing pebbleJ 20 per cent. gravel, 
and 10 per cent. boulder. The wearing quality is also above the 
average. Two hundred cubic yards, at a cost of 15 cents each, are 
used in the annual building and repair work. 
In digging ~ di tch and making an excavation for a fish pond, on 
the Isaac Chance property, ~n the northwest quarter of section 
29 (19 N., 4 E.), gravel was found in the bottom of the former 
for 15 rods, and to underlie 1Vz acres of the latter. The depth 
was' not determined. 
Small deposits are also known to occur on the farms of Charles 
Hiatt, in the northwest quarter of section 8, and in the south-
central part of section 5 (H) N., 4 E.), on the farms of W. A. 
Perry and the Commack heirs. 
On the W. W. Anderson place, in the south-central part of sec-
tion 18 (19 N., 4 E.), is a bed of gravel and fine sand under from 
2 to 7 feet of stripping along a stream bluff. An area 250 yards 
long and 30 yards wide seems to be underlain, as' is indicated by 
a well 250 yards back from the bluff, that showed a stripping of 
5 feet and a depth in the gravel of 5 feet and no bottom found. 
The depth along t.he bluff is 15 feet. The rock composition is 
average and the sizes of the material are above. 
In the flood plain of a' small stream beneath the ground-water 
level on the land of J. B. Foulke, in the northeast quarter of 
section 1(19 N., 3 E.), is a bed of gravel underlying 3 or 4 acres 
which have been roughly tested, except in a place where a location 
has been found for setting a dipping machine. The bed rests 
upon a clay bottom and has a depth ranging between 15 and 40 
feet. The material is about the average for size, with exception 
of 12 per cent. clay, and has a rock composition of 78 per cent. 
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limestone, 17 per cent. crystallines, a per cent. shale, 1 per cent. 
chert, and 1 per cent.. slate. At a cost of 40 cents per cubic yard 
the material is put on the roads for 4 miles west, 4 miles north, 1 
mile south, and ~2 mile east. These roads are smooth, hard, and 
very durable. 
On the Robert. Inman place, in t.he northeast. quarter of section 
24 (19 N., 3 K), is, a bed of gravel wit.h a depth of 10 feet which 
is partly above ground-water level and part.ly below, and a strip-
ping ranging between 1 and 3 feet. This material is very much 
under size and considerably oxidized. It should be used only in 
very light repair work. 
In the northwest quarter of section 10 (19 N., 3 E.), on the 
William Harrison farm, a considerable amount of a fine material 
has been dipped. The sizes are too small for building and heavy 
for repair work. 
Beneath the ground-water level and under from 4 to 5 feet of 
stripping in the flood plain of a creek on the W. S. Swain land, 
in the northwest quarter of section 20 (19 N., 3 E.), is a bed 0'£ 
gravel resting upon a clay bottom with a thickness of 21% feet 
at maximum. Two hundred and twenty feet either up or down 
stream from this maximum thickness the bed is only from 6 to 7 
feet thick. The mean of two samples gives about the average sizes 
for the county. The rock percentages are 82 limestone, 10 crys-
tallines, 5 shale, 3 chert, and 2 slate. The wearing quality is 
very good. 
e h a similar topographic position in the same creek, and in . 
t: the northeast quarter of the same section, on the land belonging to 
Mary Newcomer, is a bed underlying from 2 to 5 feet of strip-
ping, containing similar gravel but a ve:ry high content of clay. 
The depth is 40 feet at one place and the area underlain is 200 
by 100 square yards. Although a g:reat amount of material is 
available at this location, the clay makes it undesirable. Prob-
ably the endless chain p:rocess would give a cleaner gravel than the 
dipping. 
A workable deposit under water level is found in the south-
east quarter of section 19 (19 N., 3 E.), on the S. A. Paddock 
prope:rty. Twenty thousand cubic yards have been pumped out, 
which were used in building 4 miles of road. The depth to which 
the gravel was taken out was 22 feet and no bottom was found. 
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Without a doubt 30,000 cubic yards more can be obtained at this 
location. 
In the vicinity of Eagletown considerable gravel is dipped from 
the creek bed. Eight and wn feet are the general depths of 
material. 
A very extensive deposit is found in section '7 (19 N., 3 E.), 
traversing in a northeast and southwest direction the farms of 
W. Gillman, W. B. Jarrett, Watson Stahl, D. W. Hand, and 
Aaron Rawling, and that of John Stahl in the southeast quarter of 
section 6 (19 N., 3 K). A man who assisted in testing this bed 
says that for l1h miles, northeast of the pit on the Gillman farm 
and 112 mile southwest the material, which was sand and gravel 
merging into each other more or less, was from 6 to 40 feet deep. 
The average width of the bed seems to be about 80 yards, but 
careful determinations as to this have not been made. 
At the Gillman pit about 100 cubic yards are being taken out 
daily by exhausting the water with a pump and hauling the gravel 
out with wagons and horses. This exhaustion, the ground-water 
level being lowered 8 or 10 feet, shows that the bed is encased 
with clay or some other fine grained material and that this par-
ticular part of the deposit has not a great extent until it grades 
into this substance. 
The quality of the material varies greatly, but probably an 
average of the gravel, excluding hardpan masses and fine sand, 
would give the following sizes: Nine per cent. clay, 15 per cent. 
fine medium sand, 20 per cent. medium sand, 20 per cent. coarse 
sand, 20 per cent. roofing pebble, 13 per cent. gravel, and 1 per 
cent. boulder. The rock percentages !tre 85 limestone, 10 crys-
talline, 3 shale, 1 slate, and 1 chert. 
Taking this eong~ssional township as a whole, it is fairly well 
supplied with road mawrial and very well provided with trans-
portation to obtain it whellever it becomes necessary to. depend 
upon outside resources. Up to the present the many flood plains 
and filled up valleys have only begun to' be carefully tested. When 
this is done there is little doubt but that numerous other deposits 
will be found. 
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Township 18 a;nd Pa'lft of 17 North, Ranges 3, 4-, 5, ~ p(})1"t~ 
. of 6 East. 
This area, which comprises the southern 160 square miles of 
the county, has extensive deposits along the bluffs, terraces and 
flood plains of White River, and is alsO' well supplied along Fall 
Oreek and the larger streams of the part of the civil township, 
Delaware, which' is west of White River ;bnt further the deposits 
are small and seldom workable. 
On the. land belonging to the Gardner heirs, in the southwest 
quarter of section 7 (18 N., 3 E.), are 2 or 3 acres underlain with 
4 feet of gravel above ground-water level and an unknown depth 
below. The stripping is 2% feet. The rock percentages are 
about the average and the sizes of the material are a little below. 
Similar deposits for rock percentages and amount of stripping 
are found in the west half of section 18 (18 N., 3 E.), on 
the farms of George Stultz, E. White, W. White and James Mount. 
All of these locations are found in the flood plain and first terrace. 
In the flood plain on the Stultz place no bottom to the gravel has 
been found and it has been tested to a depth of 7 feet below 
ground-water level. On the first terrace three openings have been 
made, the two end ones being 14, mile apart. All of these show 
a bed of gravel and fine sand grading into one another. The 
thickness of the middle bed is 6 feet, and the sizes of the mate,rial. 
are about average. The oxidation O'f the material is average for 
that above ground-water level and practically nothing for that 
below. 
In the southeast quarter of section 24 (18 N., 3 E.), on the 
property of Thomas O. Owan, is an area of 250 by 250 yards, 
with a depth of 5 yards and a stripping ranging from 8 to 25 feet. 
The deposit would not be available except that the Ohicago, In-
dianapolis & Louisville Ry. 00. took off the stripping over about 2 
acres to make a fill. The quality of the material is extraordinarily 
good, because of a very calcareous clay or conglomerate, which is 
made up of very small pieces of rock with a calcium carbonate 
matrix. This cement is so pure that. a large amount of the 
gravel comes out in great masses, which have to be blasted out. 
Often in the interstitial spaces of these masses, little stalactites 
and stalagmites are seen. When the material is put on the roads 
I. 
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it sets almost immediately, staying right where it i!3 placed, 
whether on a hillside or on the level. The sizes of the material 
are a little below the average. Three thousand cubic yards, at a 
cost of 15 cents each, are used in the annual repair and building 
of roads for 5 miles west, 4 miles north, and 2 miles south. 
As can be seen from the use of this material, little gravel is 
found to the west and south. The deposits that are found are very 
small and of a very poor quality. 
Several workable gravel locations are found in a glacial ridge 
extending for V2 mile, about E. 10° S., in the southern part 
of section 6 (17 N., 4 E.). The most important location is 
on the land of John Wilkinson, where a pit section shows, from 
1 to 3 feet of stripping and a depth of 15 feet. As in most 
morainic deposits there are many abrupt changes in material, 
in some places being gravel and in others fine sand or clay. The 
material is .about the average for size and amount of weathering. 
The color is a brown near the top and a gray at the bottom. The 
wearing quali1y is about average for a deposit above the ground-
water level. 
In the bluffs, terraces and flood plains of Coal Creek valley, 
which is Vs of a mile wide, are many workable deposits. Also the 
floods of this stream furnish considerable creek gravel. On the 
M. Wise place, in the northwest quarter of section 4 (17 N., 4 E.), 
a number of cubic yards are taken from the stream bars annually. 
About 10 acres have h€en roughly tested by digging wells, post 
auger holes and plowing, and seem to be underlain by gravel and 
sand, in the stream bluffs and terraces of the northwest cornel' 
of section 4 (17 N., 4 E.), and the sOoutheast corner of section 32 
(18 N., 4 E.). The stripping over this area is from 1 to 5 feet, 
and the depth is not determined. A small pit. opening 9 fee,t deep 
shows the sizes of material to be somewhat below the ave~age 
and tOo run high in the fine medium sand. Considerable fine sand 
is also associated with the material, which makes the roads on 
which it is used sandy. Although this condition of roads exists 
in this vicinity, it can be easily avoided by screening the gravel 
as it is loaded. 
In the flood plain of this flame creek, in the sOouthwest quarter 
of section 19 (18 N., 4 E.), on the farms of John Jeffries and 
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E. H. Collins, are some very probable locations for dipping. At 
several points on his flood plain, Mr. Collins has driven a pipe 
to a depth of 25 feet and was in a good quality of gravel all the 
way, without finding any bottom. The Jeffries flood plains are 
also known to be underlain by gravel, but the depth has not been 
determined. 
On the A. E. Mendenhall place, in the northwest quarter of sec-
tion 29 (18 N., 4 E.), and at a number of other points, workable 
quantities of gravel are reported along this valley, which will be 
ope~ed as soon as the demand requires them. 
On the L. O. Wise property, in the northwest quarter of section 
33 (18 N., 4 E.), is a bed of gravel 13 feet deep and no bottom 
found, beneath from 1 to 21/2 feet of stripping. This bed is in a 
kame, which is a frequent phenomena in this immediate locality. 
It. stands from 10 to 20 feet above the adjacent region and com-
prises about 2 acres of surface. This material is about the 
average for size, and is coarser than that along the streams in 
this vicinity. The roads built and kept in good· repair by it 
are smooth, hard, and durable. 
In the northeast quarter of section 22 (18 N., 4 E.), on the 
place of S. Klingersmith, is a bed of gravel and fine sand extend-
ing for 250 yard8 along the bluff and 20 yards back of it, as is 
seen by a number of groundhog diggings. The depth is 13 feet 
and no bottom found, and the lOtripping from 1 to 4 feet. The 
sizes of the material are 9 per cent. clay, 13 per cent. fine medium 
sand, 5 per cent. medium sand, 20 per cent. coarse sand, 40 per 
cent. roofing pebble, 13 per cent. gravel, and 1 per cent. boulder, 
the fine sands and hardpan masses heing excepted. 
Occurring with a large amount of sand beneath from 1 to 4 feet 
of stripping in a stream bluff on the E. J. Vance place, in 
the northwest quarter of section 14 (18 N., 4 E.), is a deposit 
about 100 yards long and 50 wide, with a depth of 9 feet. The 
sizes of the material are a very little below the average, if the fine 
sand be screened out. Because of considerable oxidation, the 
quality would hardly be average. 
On a level scope of land, in the southwest qnarter of section 9 
(18 N., 4 E.), on the farm .of R. Shugart, the following tests 
have been. made, which show a possibility of gravel ahd sand, 
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mostly beneath ground-water level, underlying about 20 acres: 
In the central part of the area at his pit Mr. Shugart went down 
for 25 feet and found under from 2 to 3 feet of stripping no bot-
tom to the gravel; northeast of the pit 150 yards he dug a well 
to a depth of 33 feet with similar results; and 300 yards south-
west of the pit he found, in digging his well at the house, 20 feet 
of gravel with a stripping of 8 feet, and no bottom other than 
gravel. On all sides of this area gravel is not reached until from 
20 to 25 feet of clay are passed through. The material contains 
considerable fine sand and is slightly below the average in Elize. 
Six hundred cubic yards, at 15 cents each, are used in the annual 
repair and building of roads. 
In a stream bluff on the land belonging to S. S. White, in the 
northwest quarter of section 9 (18 N., 4 E.), is a bed of gravel 
and sand which has been opened at 4 places and abandoned be-
cause of a heavy stripping. These openings, which follow the 
bluff for % ()If a mile, show a stripping of 1 foot at the bluff 
face and 8 feet 100 feet back. The material is a little below the 
average for size and frequently changes to a fine sand or clay. 
An unstratified bed of gravel occurs in a small hill along a small 
stream valley, and stratified beds in the flood plain, in the south-
west quarter of section 4 (18 N., 4 E.), on the place of C. J. 
Davis. Of the former deposits very little is known, with excep-
tion of an exposure in a small pit, which shows a depth of '7 
feet with no bottom being found and a stripping of 3 feet. The 
sizes of the material are above the average, and the rock percent-
ages are 83 limestone, 14 crystallines, 2 shale, and 1 chert. Three 
hundred cubic yards are used in the annual repair and building of 
roads for 1 mile north, 2 'miles west, 1;2 mile east, and 1;2 mile 
south. The flood plain deposit has' been found in the bottom of a 
ditch for some 40 rods. Mr. Davis, at several places in this 
ditch, drove a crowbar down into the material below ground-water 
level and found no bottom. 
In the northwest quarter of section 12 (18 N., 4 E.), on the R. 
Farley property, is a surface 300 by 100 yards, and about 3 yards 
deep, which from pit wall exposures and some tests seems to be 
underlain by either gravel or fine sand, there being striking grada-
tions between these. The stripping is from 1 to' 3 feet and the 
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availability is very good. The sizes of the material are below the 
average, and the amount of weathering a little above. 
As mentioned before, the larger deposits of the township are 
confined to the bluffs, terraces, and flood plains of White River. 
The flood plain and lower terrace deposits are almost continuous 
across the township, but are little used because of the better 
availability of those in the bluffs. Among the more important 
pit exposures are those of the bluffs on the farms of Mrs. C. E. 
Randolph, in the southwest quarter of section 7 (18 N., 5 E.), 
F. C. Eller, in the southwest quarter of section 35 (18 N., 4 E.), 
and James Eller, in the southwest quarter of the same section, 
and of the flood plains and lower terraces on the 8. H. Moffitt 
place, of the southwest quarter of section 34 (18 N., 4 E.). 
On the Randolph farm several acres have been tested and are 
known to be under 2 feet of soil. Nine feet of the bed is exposed 
at a small pit. The material is about the average for size and 
amount of weathering. 
At the Black gravel bank 18 feet of gravel are seen beneath 
from 1 to 6 feet of surface'. Since the deposit is found at several 
places along the bluff, and at the nouse the dug well is in gravel 
for 30 feet and no bottom found, it is probable that there is a large 
amount available at this place. Excluding the numerous lenses 
of fine sand and clay, the size is about an average and the oxida-
tion a little below. 
Beneath 2Y2 feet of soil, and with a similar depth and quality 
to that of the Black, are some very extensive deposits on the farms 
of F. C. Eller and James El1er. 
The S. H. Moffitt bank, which is located in the first terrace 
deposit, and apparently has an extent of some acres, as rough tests' 
indicate, shows a stripping ranging between 2 qnd 3 feet and a 
depth of 9 feet without finding bottom., The sizes of the mate-
rial and amount of weathering are about average. 
In the southwest quarter of section 24 (18 N., 4 E.), on the 
M. Maryfield farm, where the river makes almost a right angle 
in its turn from the north to the west, 1,000 loads of gravel are 
obtained annually from the stream bed. This material is little 
oxidized and is of about the average size. 
For over an area of 7 or 8 acres in the flood plains of the same 
3'-Geolocy. 
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farm the gravel comes almost to the surface and quite so in 
places. 
On lots belonging to N. Teter and the Gascho heirs, just east 
of Noblesville, are some gravel beds which are claimed by tests 
t.o have shown a considerable extent of gravel. The writer did 
not see any good samples of the material. 
In the flood plains and terraces of Stony Creek very few de-
posits of any economic importance are found. Beds from which 
a few thousand cubic yards of gravel, with average sizes and 
quality, can be obtained, are found on the M. Heiney place, of 
the northwest quarter of section 8 (18 N .. 5 E.), and that of S. 
Haverstick, of the southeast quarter of section 4 (18 N., 5 E.). 
In a kame on the land of David Israel, in the southeast quarter 
of section 3 (18 N., 5 E.), is a small bank deposit and a possible 
dip location of 2 acres which are known to be underlain because 
the dry pits were worked down to water level without any bottom 
to the bed being found. The depth of the bed above ground-water 
level is 8 feet and the stripping from 1 to 5 feet. The material 
of the dry pit contains a very high per -cent. of fine medium sand, 
which· has been used in repairing to a considerable extent, but is 
entirely too fine to make a hard and durable road. The rock per-
c.entages are 88 limestone, 8 crystallines, 2 shale, 1 chert, and 1 
slate. One thousand two hundred cubic yards, at a cost of 10 
cents each, are put on the roads for 5 miles east, 4: miles north, 
1;4 mile west, and 4 miles south. Because of this great demand, 
the writer would suggest that tests be made for either setting a 
dipping or endless chain machine. The quality of the material 
below water level will be considerable better than that above, 
since there is oxidation, which is very noticeable in the dry pit. 
Beneath an aJerage of 5 feet of stripping on'the F. Bradley 
place, in the northwest quarter of section 10 (18 N., 5 E.), is a 
bed of gr~vel which seems to underlie about 2 acres of a kame. 
The few tests giving this information were such as plowing and 
digging with a post auger. 
Another location is found in the northeast quarter of the same 
section, on the farm belonging to Mrs. Bush. Here a test showed 
a depth of 12 feet of gravel and no bottom, with a lj2 foot of strip-
ping. The extent of this deposit has not been learned. 
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For the improvement of roads in the civil township, Fall 
Creek, the greater amount of material comes from the terraces of 
Fall Creek valley. Among these terrace deposits are those on 
the L. Patterson fann, in the northeast quarter of section 5 (17 
N., 6 E.), where 10 or 12 acres on the first terrace are under-
lain by a bed of gravei and sand which rests upon the limestone, 
This terrace is 250 yards from the stream, and is 200 yards wide. 
The depth of the gravel bed is 12 feet, and the stripping from Y2 
to 5 feet. The quality is above the average for the county, the 
sizes being 5 per cent. clay, 13 per cent. fine medium sand, 15 
per cent. medium sand, 20 per cent. coarse sand, 30 per cent. 
roofing pebble, 16 per cent. gravel, and 1 per cent. boulder; and 
the rock percentages, 80 limestone, 12 crystallines, 5 shale, 2 
chert, and 1 slate. 
Other deposits in the southeast qua,rter of section 32 (18 N., 
6 E.), on the M. Bell farm, and the north-central part of section 5 
(17 N., 6 E.), on the M. Brooks place, are a continuation of the 
Patterson. At these, the quality and amount of gravel are suffi-
cient, but the stripping is too heavy for the preserit demand. 
On the property belonging- to the De Camp lieirs, in the north-
west quarter of section 1 (17 N., 5 E.), is a splendid quality of 
gravel occurring beneath from 2 to 3 feet of surface, and having 
an extent of 8 or 9 acres, as is seen by its, outcropping on the tOp3 
of seve1:al small hills and being exposed in the cellar under a 
house which lies between them. The pit exposure shows a depth 
of 14 feet and about the average sizes of material. One thousand 
cubic yards, at a cost of 15 cents each, are used in the annual 
repair of the roa,ds for 5 miles north, 2 miles west, and 2 miles 
east. 
Along Stoney Creek, on the land of James Kincade, in the 
northeast quarter oJ section 2 (17 N., 5 E.), is a workable deposit 
which has 3 feet of stripping and 15 feet of gravel that is very 
much beJow the average in size and is high in amount of weather-
ing. A section shows: (1) Stripping, 3 feet; (2) gravel, 8 feet; 
(3) fine sand, 5 foot; (4) gravel, 2 feet. 
On the Cynth Trittipo farm, of the northeast quarter of section 
10 (17 N., 5 E.), is a deposit similar in material to the Kincade 
and of workable extent. 
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Deposits of very fine material are found in the northeast quar-
ter of section 4 (1'7 N., 5 E.), on land belonging to Mrs. Gustin, 
and in the northwest quarter on the W. McKinstray place. The 
depths are 12 feet, the stripping from 2 to 5 feet, and the extents 
undetermined. Roads repaired by material from these deposits 
are sandy. 
In a stream bluff in the northwest quarter of section 5 (1'7 N., 
5 E.), on the property of T. N. Manship, is about 1 'acre that has 
been tested by Mr. Manship with a post 'auger and found to be 
underlain with gravel. .At the pit there is from 4 to 6 feet of 
stripping, a depth of 12 feet, and a. clay bottom.· The sizes of 
the material and rock percentages are about average. Six hun-
dred cubic yards are used in the annual repair and building of 
roads for 3 miles north, 1 mile east, 2 miles south, and 11j2 miles 
west For packing and durability, the material is the best in 
the vicinity. 
In the northwest quarter of section 22 (18 N., 5 E.), on the 
place of T. Olawson, is a tested location for setting a dipping ma-
chine. Three years ago material was obtained from this deposit. 
to build the road running east and west past the old pit. The 
road today is smooth, hard and giving splendid satisfaction. 
LIMESTONE. 
Very few outcrops of limestone occur in this county, because 
of the heavy drift covering. Besides the outcrops at Oonnor's 
Mill and Fishersburg, mentioned in the introduction, there is 
one on the E. Lutz place in the southwest quarter of section 32 
(18 N., 6 E.). .All of these exposures present a hard, light buff 
dolomite. 
At Oonnor's Mill the outcrop occurs for 200 or 300 yarde 
below the dam, in the bed and along the banks of the stream. Al-
though the depth has not been determined, it seems very probable 
that 50,000 cubic yards of stone and likely much more could be 
obtained at this place. 
The results of the tests of the U. S. Road Testing Laboratory 
on a sample of this rock are give.n herewith as follows: 
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Results of Tests of Niagara Limestone from Connor's Mill. * 
Specific gravity ................ . 
Weight per cu. ft .......... (lbs.) 
Water absorbed per cu. ft..(lbs.) 
Per cent. of wear ............. . 
2.8 
171.5 
1.08 
4.9 
French coefficient of wear. 8.1 
Hardness ................ , 13.8 
Toughness. . . . . . . . . . . . . . . . 9 
Cementing value~Dry. . . . 15 
Wet.... 26 
"Above the average in resistance to wear and cementing value, for 
dolomite. Best suited for light highway and country-road trafnc."-Page. 
A chemical analysis by the chemist of the Road Testing Lab-
oratory shows the composition of the limestone to be as follows: 
Chemical Analysis of the Niagara Limestone from Connor's Mill. 
Per cent. 
Alumina (AI,O.) ................................................. .85 
Iron oxide (Fe20.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 
Lime (CaO) ..................................................... 29.00 
Magnesia (MgO) ................................................. 16.94 
Insoluble in hydrochloric acid ............................... , ..... 12.13 
Loss on ignition ... , .................................... " ........ 41.11 
Total ....................................................... 100.28 
Insoluble portion is silt. 
TIPTON COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260 
Population in 1900............................................. 19,116 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 560 
Miles of improved roads ............. '" ..... , .. , ..... , ..... , .. . 410 
Percentage of roads improved ....... " .: ....... , ..... , .. .. .. ... 73.2 
Miles improved with graveL •••..... '" ......... '" .~. ... ... .. .. 395 
Miles improved with crushed stone .............. , .•......... , .. . 15 
Average original cost of gravel roads per mile. " ........ " .. .. .. $2,200 
Average original cost of stone roads per mile .... , .......... ',' ... $3,500 
Total original cost of improved roads ............................ $921,500 
Annual cost of repairs per mile on gravel roads 5 years old. .. .. .. $50 
Miles of improved roads (gravel) built in 1905 .... , ..... , ..... , .. . 28 
Miles of improved roads (stone) built in 1905. . . . . . . . . . . . . . . . . . . . 4 
Miles of improved roads (gravel) contracted for 1906. .. . . . . . . . . . . . 33 
First improved roads built....... ... .. . ... ... . .. ... ... ... ... .. .. 1878 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 80 
Satisfaction of farmers with investment in improved roads.. . . . . . Good 
Authority ............ W. H., Marker, Cashier Fir.s,t National Bank, Tipton 
*l!'or standard of comparison see p. 79. 
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Tipton County is situated in central Indiana, immediately south 
of Howard and north of Hamilton Counties. The surface is a 
gently undulating till plain. There is a difference of 100 feet in 
alt.it.ude between the southwest and northeast. parts, which is due 
to a difference in the thickness of the drift, it. being from 200 t.o 
300 feet thick in' the southwest and from 75 to 100 feet in the 
northeast. 
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The railroad facilities of the county are fair, the Michigan 
Division of the L. E. & W., running north and south, and the 
main line -of the same system, east and west, intersect at Tipton, 
and the P., C., C. & St. L. cuts the northeast corner. In addi-
tion, two interurban traction lines. intersect at Tipton, one run-
ning north and south and the other east and west. 
For amount and quality of gravel this county is one of the 
very poorest of central Indiana. The average sizes of the mate-
rial are 7 per cent. clay, 23 per cent. nne medium sand, 23 per cent. 
medium sand, 20 per cent.. coarse sand, 17 per cent. roo·nng peb-
ble, and 10 per cent. gravel. The aver~e rock percentages are 
83 limestone, 10 crystallines, 4 shale, 2 slate, and 1 ch~rt, 
lWAD MATERIALS OF TIPTON COUNTY. 535 
The deposits of economic importance in Tipton County are, 
with exception of two or three in hills along Mud Creek and one in 
the southeast corner, all below the ground-water level, and are 
operated by exhausting the water with a pump and then hauling 
the material out of the pits with te,ams. The main locations are 
along Shanty, Wildcat, Cicero, and Prairie Creeks, and old fille·} 
up v!'llleys in the civil township of Madison. 
Township 22 and Pard of 23 N olfih, R(JffI;ges 3, if> 5, (JJfI,(], Parrt 
.of 6 EalSt. 
In the flood plain of Shanty Creek, beneath the ground-water 
level and resting upon a clay bottom, some fair deposits have 
been found on the L. Miller farm of the northwest quarter of 
section 11, on that of W. Scale in the central part of the same 
section, and on the property of C. Vanbriggle in the southeast 
quarter of section 16 (22 N., 3 E.). All of these are un-
weathered. The first deposit has a stripping of from 6 to 9 fee,t 
and the depth and extent are undetermined. The second bed is 
covered with from 5 to 1 feet of surface, has a depth ranging be-
tween 8 and 11 feet, but the extent is not known. Gravel that 
has been taken out has the fonowing sizes: Three per cent. clay, 
21 per cent. fine medium sand, 20 per cent. medium sand, 25 per 
cent. coarse sand, 18 per cent. roofing 'Pebble, 10 per cent. gravel 
and 2 per cent. boulder. Two thousand cubic yards have been put 
on the roads for 3 miles south and % mile east, and is giving 
splendid satisfaction. The third deposit has from 4 to 6 feet of 
stripping, a depth of from 3 to 18 feet, and a tested extent of 
200 by 30 yards. The sizes of the material are 4 per cent. clay, 
25 per cent. fine medium sand, 25 per cent. medium sand, 25 per. 
cent. coarse sand, 15 per cent. roo,fing pebble and 6 per cent. 
gravel. .Two thousand cubic yards of this material have been 
used on the roads for 6 miles south. The price charged per cubic 
yard is 10 cents, plus c~st of lifting the material out, which is 
about 20 cents, thus making the total cost 30 cents per cubic yard, 
at the pit. 
Under from 1 to. 3 feet of stripping and resting on a clay hot-
tom with a thickness ranging between 7 and 12 feet, is a bed of 
gravel, beneath ground-water level, on the W. H. Lee property in 
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the northeast quarter of section 17 (22 N., 3 E.). The extent 
over which the tests have been made are 150 by 100 feet. 
By driving down pipe in an old swamp, which is now drained, 
S. Rodgers found on his farm in the southeast quarter of section 
9 (22 N., 3 E.), a bed of gravel to underlie an area of 400 by 
25 yards. It rests upon a clay bottom, has a thickness of from 7 
to 12 feet and a stripping ranging between 2 and 5 feet. Where 
some material has been pumped, the mean of two samples gives 
the following sizes: Five per cent. clay, 28 per cent. fine medium 
sand, 25 per cent. medium sand, 20 per cent. coarse sand, 13 per 
cent. roofing pebble and 9 per cent. gravel. The amount of 
weathering, as in the case with almost all gravel beneath ground-
water level in this vicinity, is practically nothing. _ 
Beds of gravel, below ground-water level and resting upon a 
clay bottom, are found beneath from 2 to. 5 feet of stripping in the 
flood plain of Bro.ad Oreek, on the farms of A. Rose in the west 
central part and F. Adams in the east central part of section 11 
(22 N., 3 E.). The area known to be underlain on the latter is 
150 by 50 yards, and the sizes of the material are above the aver-
age. The extent of the former is not determined, but the depth 
at one place is 8 feet, and the sizes of the material similar to the 
latter. 
On the J. F. Mitt land in'the southwest quarter of section 31 
(22 N., 3 E.), is a bed of gravel resting upon a clay bottom and 
beneath 4 feet of surface. The depth is 9 feet and the extent, as 
learned by tests, is said to be 66 2-3 by 16 yards. Other small 
deposits in this locality, which have been pretty well exhausted, 
are found in the same section on the farms of O. rlough in the 
southeast quarter and Frank Miller in the northeast quarter, and 
'in the northwest quarter of seet-ion 32 (22 N., 3 E.), on the J. 
E. Forkner place. 
Another small dep<lsit below ground-water level is fomid on the 
W. McIntyre land in the central part of section 27 (22 N., 3 E.), 
beneath the flood plain of Broad Oreek. 
In the flood plain of a tributary of Wildcat Oreek in the west 
central part of section 32 (23 N., 4 E.), on the Becker and Wil-
son farms, is a bed consisting of one-third gravel and two-thirds 
fine sand, covered with from 2 to 6 feet of stripping and having 
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a clay bottom. The depth at the pit is 9 feet, and the area known 
to be underlain is about 4: acres. The sizes of the ma.terial, as 
taken from the average of two samples, are 10 per cent. clay, 13 
per cent. fine medium sand, 14: per cent. medium sand, 14: per 
cent. coarse sand, 15 per cent. roofing pebble, 32 per cent. gravel, 
and 2 per cent. boulder; and the rock percentages are 82 lime-
stone, 10 crystallines, 5 shale, 2 slate, and 1 chert. This deposit 
is worked by exhausting the water with a pump and then hauling 
the material out with horses. 
Beneath the same flood plain in the northeast quarter of the 
southeast quarter of Election 31 (23 N., 4: E.), 8 or 9 acres are re-
ported to be underlain by gravel and fine sand, as is shown by the 
following tests. The bott()ll of a ditch is in the gravel for 350 
yards. About 150 yards from this ditch a driven well is in the 
gravel for 18 feet, the stripping being 6 fE)et. Another well, 50 
yards farther from the dtich, was driven 18 feet befo·re re!aching 
gravel. The writer would expect a very large per cent. of this 
deposit to he fine sand and would suggest very careful testing by 
driving a 11~-in('h pipe befo1'e opening it up. 
Occurring in a moranic hill, which is 25 feet above the adja-
cent region, in the southeast quarter of section 7 (22 N., 4: E.), 
on the Vanbiber land, is a deposit of gravel, above ground-water 
level, which underlies an area of 300 by 200 yards, as has been 
learned by tests. It rests on a clay bottom apd has an average 
thickness of 5 feet. The sizes of the material, as taken from the 
average of two samples, are 5 per cent. clay, 23 per cent. fine 
medium sand, 16 per cent. medium sand, 16 per cent. coarse sand, 
22 per cent. roofing pebble, 17 per cent. gravel, and 1 per cent. 
boulder; arid the amount of oxidation is above the average. About 
2,000 cubic yards of this material, at 15 cents each, are used' in the 
annual building and repairing of roads, 'Rnd gives good satis-
faction. 
Occurring in a morainic hill, in the northeast corner of section 
10 and the southwest corner of section 3 (22 N., 4: E.), on some 
land belonging to the county, is a bed of gravel which probably 
contains several thousand cubic yards, with about an average size 
of ma.terial. Gradations of the gravel into fine sand and clay 
are frequent. 
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In a hill along Mud Creek on the land of Henry Roler in the 
northwest quarter of section 1 (22 N., 4 E.), is a deposit of gravel 
and sand underl;ving a surface of 200 by 30 yards, with from 9 to 
7 feet of stripping. A section at the pit shows (1) stripping, 3% 
feet; (2) fine gravel, 1],;2 feet; (3) fine sand, 2 feet; (4) gravel 
above the average in size, 3 feet; (5) very fine gravel, 3 feet. The 
depth ranges between 5 and 20 feet, and the bottom is clay. 
About 12,000 cubic yards were put on the roads in 1904 for 7 
miles south. In the flood plain of Mud· Creek between the Roler 
pit and the strp-am, gravel has been found in the bottom of a 
ditch for 250 yards. 
A deposit of two-thirds fine sand and one-third gravel is found 
along Mud Creek in a hiJl near the eenter of section 33 (23 N., 
5 E.), on the places of Rufus Plumber and William Kleyla. It 
underlies about 8% acres, as appears by four pits being opened 
on the sides of the hill, so that they enclose an area of 350 by 100 
yards. The depth ranges from 10 to 35 feet, the stripping is 
from 2 to 5 feet and the bottom is hardpan. An average of three 
samples gives the following sizes of the material: Five per cent. 
clay, 12 per cent. fine medium sand, 23 per cent. medium sand, 
25 per cent. coarse sand, 15 per cent. roofing pebble, 19 per cent. 
gravel, and 1 per cent. boulder. This material is used in the 
building and repairing of the roads for seven miles both north and 
south, and where the coarse,r is used the roads are durable and 
are giving good satisfaction. 
A bed of fine gravel, beneath ground-water level, is found in the 
flood plains of J\f ud Creek in the northwest quarter of section 34 
(23 N., 5 E.), on the land of .John Ogle. The depth at the pit 
is 18 feet, but the extent is not determined. 
Beneath ground-water level, and under the flood plain of Tur-
key Creek, 150 by 150 feet are underlain with a bed of gravel, 
which has a depth of 15 feet and a clay bottom, in the southeast 
quarter of section 4 (22 N., 5 E.), on the property belonging to 
William Owens. Testing showed very abrupt changes from gravel 
to clay and fine sand. The sizes of the material, excepting fine 
sand and clay, are a little below the average of the county. 
East and south of the Owens deposit, no known deposits of eco-
nomic import~nce al'e known nearer than 7 miles. For this area, 
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as well as the southel'n halves of the civil townships of Liberty 
and Prairie, the writer would suggest that the shipping of crushed 
limestone, to the nearest railroad switch, be considered. Because 
of the distance that gravel is being hauled, the limestone, with its 
much greater durability, will probably be the cheaper and more 
satisfactory material. 
Crushed limestone from the Nicoson quarry at Alexandria is, 
at present, being used on 4 or 5 miles of road at and north of 
Tipton. Roads a mile north and 2 miles east of Tipton are re-
paired by gravel that also comes from outside sources. 
Township 21 North> Ranges 3> -1-> 5> and Part of 6 East. 
Deposits of gravel are known to exist beneath ground-water level 
on the Callaway farm in the northeast quarter of section 6, the 
Milligan place of the southwest quarter of section 5, and the Bess 
property in the northwest quarter of section 8 (21 N., 6 E.). The 
first is beneath from 2 to 6 feet of stripping and has a clay 
bottom. 
In what appeal'S to be a filled up stream valley, a deposit 400 
yards ~ong and 50 feet wide has been found by pipe driving in 
the southwest quarter of section 19 (21 N., 6 E.), on the Burk-
hart farm. This deposit is covered with from 2 to 4 feet of strip-
ping, has a depth ranging between 2 and 14 feet, and rests on a 
clay bottom. The sizes of the material are small, being 8 per 
cent. clay, 20 per cent. fine medium sand, 35 per cent. medium 
sand, 30 per cent. coarse sand, 5 per cent. roofing pebble, and 2 
per cent. gravel. 
In the flood plain of Duck Creek in the southeast corner of the 
county is a bed of gravel partly above and partly below the ground-
water leve1 on the :J\iIassey p1ace. It has from 2% to 5 feet of 
stripping, a depth, at the pits, of 10 feet, and a clay bottom. The 
extent is not definitely known, but several pits, all showing a sim-
ilar quality of gravel, have been opened, at various places, in a 
distance along the stream of 300 yards. The sizes of the material 
('xcepting fine sand and clay, are a little above the average. About 
2,000 cubic yards are used in the annual building and repairing 
of roads. These roads are less Randy and better packed than the 
average in this part of the county. 
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In an old filled up stream valley running northeast and south-
west from the Jackson place in the southwest quarter of section 
2, diagonally across section 10, and to the south central part of 
secti on 16 (21 N., 5 E.), are a number of pookets of a rather 
fine and inferior material beneath the ground-water level. These 
pockets contain from 500 to 5,000 cubic yards, and merge fre-
quently into a fine sand. Ail rest upon clay bottoms and have 
strippings ranging from 2 to 6 feet. An average of several sam-
ples gives the following sizes of the material: Fifteen per cent. 
clay, 35 per cent. fine medium sand, 35 per cent. medium sand, 
10 per cent .. coarse sand, 3 per cent. roofing pebble, and 2 per 
cent. gravel. The general color is gray. 
Pits have been opened on the Jackson place of section 2, the 
Carr and Hartman of section 10, the G. Dillinger of section 16, 
the J. P. Foutch of section 16, and the L. Dillinger of section 21. 
On the Foutch farm the depth of the bed is from 1 to 15 feet, 
and the material is used for building and repairing the roads for 
about 6 miles in all directions. These roads are somewhat sandy 
and not as durable as those built with coarser material. In the 
southeast quarter of sect jon 33 (21 N., 5 E.), on the John Ren-
ner land, is a small bed of gravel beneath from 2 to 5 feet of 
stripping. Extent and depth are not· determined. 
About 11;2 acres have been tested on the property of M. Hobbs 
in the northeast quarter of section 26 (21 N., 5 E.), and are found 
to be underlain with a bed of fine gravel, beneath from 2 to 4 
feet of surface. The depth ranges between 2 and 26 feet and the 
bottom is clay. This material is used on the roads for 2 miles 
north, 2 miles south, 2 miles east and 3 miles west. Like most 
of the roads of the civil township of Madison, they are sandy and 
not well packed. SmaU deposits of gravel are found on the Sum-
mer farm in the southwest quarter of section 31 (21 N., 5 E.), 
and on the Harran place in the northeast quarter of the same sec-
tion. 
In a filled up valley on the Meryncke place in the southwest 
quarter of section 29, Mr. Meryncke has tested an area of 500 by 
50 yards, and found it to he underlain by a fine gravel. The 
stripping is from 11/2 to 6 feet thick, the bottom is clay, and the 
depth is 18 feet at the center, hut becomes less as the sides are 
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approached, where the gravel grades abruptly into clay. Some 
6,000 cubic yards were pumped out in 1904 and used on the roads 
for several miles to the south, west, and north. 
In the flood plain of Oicero Oreek and beneath the ground-water 
level of the Cochran and Potts farms jn the northeast quarter of 
section 24~(21 N., 4 E.), is a gravel bed, underlying, as is i:q.di-
cated by scattered tests, about 4,000 square yards. The stripping 
is from 2 to 4 feet, the depth range.~ between 5 and 12 feet, and the 
bottom is clay. The sizes Oof the material are 6 per cent. clay, 25 
per cent. fine medium sand, 35 per cent. medium sand, 20 per 
cent. coarse sand, and 14 per cent. roofing pebble. 
A carefully tested area of 550 by 50 feet is located on the land 
of the Wiggins heirs, at the junction of Prairie Creek and a 
tributary, in the we&t central part of section 21 (21 N., 4 E.). 
Beyond the limits of this area tests show an abrupt change frOom 
gravel to clay. The bed has an average thickness of 10 feet, a 
stripping of 4 feet, and a clay bottom. The sizes of the material 
are 1 per cent. clay, 15 per cent. fine medium sand, 25 per cent. 
medium sand, 35 ~r cent. coarse sand, 17 per cent. roofing peb-
ble, and 7 per cent. gravel; and the rock percentages are 73 lime-
stone, 12 shale, 10 crystallines, 3 slate, and 2 chert. The quality 
of this material, because of its size and absence of oxidation, is 
one of the best of the county. 
In the flood plain of a branch to Cicero Creek, beneath the 
ground-water level, are some gravel beds on the land of Henry 
Garhart in the northwest quarter of section 31 (21 N., 4 E.). 
The average thickness of these is 18 feet, the stripping from 3 
to 4 feet, and the bottom clay. In an area of 125 by 70 yards, be-
tween 25 and 30 tests have been made by driving a pipe down, 
which shows depths ranging from 18 to 22+ feet. Beyond this 
area a few scattered tests have been made, which indicate that it 
is probable that an area of 250 by 100 yards is underlain with 
a sufficient depth of grave] for setting a gravel excavator or an 
endless chain apparatus. The sizes of the material are 1 per 
cent. elay, 15 per cent. fine medium sand, 20 per cent. medium 
sand, 30 per cent. coarse sand, 30 per cent. roofing pebble, and 
4 per cent. gravel; and the rock percentages are 75 limestOone, 10 
shale, 10 crystallines, 3 slate, and 2 chert. With the Wiggins 
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material, this ,is the best quality in the county. There are, how-
ever, two objections to these materials. One is the high per cent. 
of shale, which is not a durable rock for road purposes, and the 
other is the low per cent.. of clay. This. makes the roads pack 
slowly, allows the gravel to work off at the sides, and the indi-
vidual pieces to rub against one another. If 4 or 5 per cent. of 
clay could be carefully mixed with the gravel, it would wear longer 
and give better satisfaction. 
Rather scattel"ed tests have been made in the flood plain of a 
tributary to Oicero Creek, on the I.J. Spurgeon place in the south-
west quarter of section 33 (21 N., ~ E.), which show an area of 
about 200 by 25 yards to be underlain with a bed of gravel, be-
neath ground-water level. This bed rests upon a clay bottom, has 
an average thickness of 15 feet, and a stripping ranging between 
4 and 6 feet. The sizes of the material are a little below the 
average, and the rock percentages are 76 limestone, 9 shale, 11 
crystallines, 2 slate, and 2 chert. About 1,000 cubic yards are 
used in the animal repairing and building of roads. As with the 
Garhart material, this gravel is too low jn clay. 
Below the flood plain of a tributary to Oicero Oreek, in the 
east central part of section 19 (21 N., 3 E.), on the land belong-
ing to J. H. Ferguson, is a bed of gravel beneath water level, 
underlying, as learned by tests, an al"ell of 66 2-3 by 20 yards, with 
a depth of 20 feet and a stripping of 4 feet. A further extent has 
not been determined. The sizes of the material are rather fine, 
but 10 per cent. of clay aids it in packing and wearing on the 
roads. Rock percentages are 65 limestone, 20 shale, 5 slate, 8 
crystaHines, and 2 chert. Something like 4,000 cubic yards have 
been used in the annual repair and building of the roads for 3% 
miles north and 4 miles east. These roads are well packed and 
smooth, but not as durable as they would be with a lower per cent. 
of shale and slate. 
A possible location is found on the C. Ploughe property in 
the southeast quarter of section 19 (21 N., 3 E.), where a bed 
of gravel, with unknown extent, is known to exist beneath the 
ground-water level. 
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OLINTON OOUNTY. 
Area in square miles.. .. .. .. .. .. .. .. .. .. . . .. . . . . .. .. . . .. . .. .. .. 402 
Population in 1900 ....................•.............. :......... 28,202 
Miles of public roads ....... " .' .... " ..... , '" ............ '" .. 700 
Miles of improved roads ......... '" .... , ...... , ...... '" '" " . . 400 
Percentage of roads improved ...... '" " " ...... " ...... " .. .. . 65.7 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 
Miles improved with crushed stone ....... " ., ............ " .. .. . None 
Average original cost of gravel roads per mile. '" " . '" '" .. , ... $2,100 
Total original cost of improved roads ........................... $W6,OOO 
Annual cost of repairs per mile on gravel roads 5 years old. ... .. . $50 
Miles of improved roads (gravel) built in 1905 ..... " ...... " .. .. . 10 
First improved rO:;lds built. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1880 
Miles of improved roads built since 1895. . . . . . . . . . . . . . . . . . . . . . . . 115 
Satisfaction of farmers with investment in improved roads.. .. ... Good 
Authority ............. " ..... , " ...... " . E. O. Burget, County Auditor 
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Fig. 40. Illustrating the distribution ot road materIals in Clinton County. 
Clinton Oounty lies north of Boone, east of Montgomery and 
Tippecanoe, south of Oarroll, and west of Tipton and Hamilton 
Counties. The topography is that of a level plain gradually ris-
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ing toward the southeast portion, where the drift attains a thick-
ness of 300 feet. 
The principa! gravel deposits of this county are found in the 
bluffs, terraces and flood plains of Killmore and Wildcat Creeks, 
in the flood plains of Campbell's Run, Potato and Sugar Creeks, 
and in filled up stream valleys in the southeastern part of the 
county. 
For amount of road material this county is somewhat below the 
average, but considerably better than Tipton. The quality of the 
material is about average, the sizes being, on the average, 6% per 
cent. clay, 15 per cent. nne medium sand, 18 per cent. medium 
sand, 20 per cent. coarse sand, 26 per cent. roofing pebble, 13 per 
cent. gravel and 1lj'Z per cent. boulder; and the rock percentages, 
78 limestone, 11 crystallines, '7 shale, 1.5 chert, 1.5 slate, and 1 
sandstone. 
The transportation facilities are' ample, the Vandalia, the Lake 
Erie and Western, the Toledo, St. I.Jouisand Kansas City, and the 
Chicago, Indianapolis and I,ouisville diverge in all directions from 
Frankfort. An interurban traction line also passes northwest 
and southeast through Frankfort. 
Township 22 and Farrt of 23 North, Ranges 1 and 2 West a.nd 
1 and 2 East. 
This area comprises the northern half of the county. Its prin-
cipal gravel deposits are found along Wildcat and Killmore 
Creeks, and Campbell's Run. Smaller beds are found along some 
of the small creeks and in old filled up stream valleys. 
Numerous locations are present along Campbell's Run in the 
bluffs, terraces and flood plains, but the annual flood deposits are 
so large that very few pits have been opened. Many loads are 
obtained from the stream bars in the north central part of sec-
tion 29 and the southeast corner of section 21 (23 N., 2 W.). 
Several acres are underlain by gravel within 6 inches of the 
surface on the W. M. Beydler property in the northwest quar-
ter of section 34 (23 N., 2 W.). 
In the northeast corner of section 5, on the land of P. Rothen-
berger, is a bed of gravel, abo'Ve ground-water level, in a hill along 
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a small tributary of Campbell's Run., The extent of the bed is 
known to be 100 by 25 yards; has a depth at the pit of 18 feet 
and no bottom found to the gravel, and a stripping ranging be-
tween 2 and 4 feet. The quality of the material is very good, 
the sizes being 4 per cent. clay, 8 per cent. nne medium sand, 7 
per cent. medium sand, 13 pel' cent. coarse sand, 40 pel' cent. roof-
ing pebble, 27 per cent. gravel, and 1 per cent. boulder. 
Along Campbell's Run and under 5 feet of surface are beds of 
gravel on the W. F. Bell and Sims farms in the northwest quar-
ter of section 1 (22 N., 1 W.). The former has been worked to 
a depth of 11 feet, where the ground-water level was reached, 
and the second reached this level at 8 feet. The latter is known 
by groundhog diggings and a few other excavations to follow the 
stream for 100 yards. The material of both deposits is a little 
below the average for size, and has the following rock percent-
ages: Eighty-nine limestone, 7 crystallines, 3 shale, and 1 chert. 
In a hill, which is partly on the P. W. Shaw place of the north-
west quarter of section 7, and on the H. D. Bisel land of the 
southwest quarter of section 6 (22 N., 1 W.), is a bed of gravel 
beneath from 2 to 6 feet of surface, which underlies an area of 2 
acres. At the pit, the depth is 18 feet and no bottom other than 
water has been reached. In rock percentages, amount of oxida-
tion and sizes, with exception of the clay being 3 per cent., the 
material is about the average. The location of this deposit is 
exceptionaHy good because of a scarcity of road material for sev-. 
eral miles in all directions. Roads built and repaired with it are 
very satisfactory, with exception of being slow in packing. 
Probably the best localities for gravel in the county are those 
adjacent to Wildcat Oreek. Many locations are found in its 
bluffs, terraces and flood plains, but only a few have been opened. 
In the bluffs of this creek in the southwest quarter of section 20, 
on the 8. A. Slipher farm, the southeast quarter of section 20 on 
the Daniel Hock place, and on the J. Olendenning property in the 
northwest quarter of section 28 (22 N., 2 W.), are beds containing 
a material of average rock composition and a little below average 
for sizes. Abrupt gradations between the gravel and fine sand are 
common. The stripping ranges between 11j:3 .and 4 feet. 
On the Olendenning place an area of 6,000 square yards are un-
1!5-·GeQlogy. 
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derlain by grave], as shown .y tests along the bluff, and post auger 
holes. The depth, at the pit, is 16 feet. A deposit 200 yards 
north underlies fully as much surface and has about the same 
depth. 
Another deposit, similar in rock composition and sizes, is located 
in the bluff of Wildcat and along t.he road, in the southwest cor-
ner of section 21 (22 N., 2 W.). This bed also, as is seen by 
several excavations north and south, is probably workable. The 
depth, at the pit, is 17 feet, and no bottom reached, and the strip-
ping ranges between 1 and 4 feet. 
In the south central part of section 27 (22 N., 2 W.»on the 
land of'Mary Stafford,· iR a bed of gravel in the bluff of a small 
tributary to Wildcat Creek. This bed can readily be traced in 
the bluff for !3f)Oyards, which brings one to the junction of tJ;18 
tributary and Wildcat. By advancing east about 200 yards along 
the bluff of Wildcat Creek one comes to the H. A. Wallace pit', 
where a similar qnality of material is found to that on the Staf-
ford, both being almost the average for rock percentages and a lit-
tle below for sizes. Since the gravel can be traced around the 
bluff, it is barely possible that the intervening area is also under-
lain by e,ither gravel 01' sand, as kettle basins between these will 
not hold water, oven after a heavy rain. If this connection exists 
there would be an area of 10 acres underlain by gravel. At the 
Stafford pit the stripping iR from 3 to 5 feet, the depth 20 feet 
and no bottom reached, while at the \Vallace the bed rests upon a 
clay bottom, has a thickness of 17 feet and a stripping ranging be-
tween 2 and 3 feet. 
In a bluff in the north central part of section 36 (22 N., 2 W.), 
on the property of E. .H. Knapp, a bed of gravel, resting upon a 
fine sand bottom~ has, at the pit, a depth of 17 feet and a strip-
ping of from 2 to 4 feet. For 80 yards along the bluff the de-
posit is found to occur, and 150 feet south of the bl\lff at the houso 
a dug well showed 7 feet of stripping and .18 feet of gravel. 
These evidences apparently give an extent of 150 by 80 yards. 
Excepting a number of lenses of fine sand, some havillg lengths 
of 20 feet and diameters at the center of 2 feet, the ,average of 
two samples gives the following sizes: Six per cent. clay, 10 per 
cent. fine medium sand, 14 per ('cnt. medium sand, 15 per cent. 
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coarse sand, 29 per cent. roofing pebble, 25 per cent. gravel and 
1 per ~ent. boulder. The rock percentages are about average, and 
the amount of weathering below for the material above ground-
water level. This material is utled for ~~ mile north, 3 miles east, 
7 miles south and 1 mile west in building and repairing the' roads, 
which, where they have beellproperly attended to, are hard, 
smooth, durablE' and giving the best of satisfaction. 
In the bluff of Wildcat in the southeast quarter of section 29 
(22 N., 1 W.), on- the Dewitt place, is a deposit of gravel be-
neath from 2 to 3 feet of surface and with a depth of 15 feet, at 
the pit, underlying an area of 100 by 25 yards. The sizes of the 
material and the oxidation are about average. 
In the northwest corner of section 33 (22 N., 1 W.), on the 
Cohler farm, is a bed of gravel in the bluff of a tributary to Wild-
cat Creek. The extent of this bed is known to be 150 by 30 yards, 
the depth 12 feet at the pit, and the stripping from 2 to 3 feet. 
The sizes of the material are about average. Besides the Cohler 
and Dewitt deposits there are a number of others, reported in this 
vicinity, along the bluffs, terraces and flood plains of Wildcat. 
Several acres, as learned by scattered tests, are underlain by 
gravel on the J. L. Black property in the northeast quarter of sec-
-tion 19 (22 N., 1 W.). This bed, at the pit, has a depth of 20 
feet, a stripping ranging between 1 and 4 feet and a material be-
low the average for sizes. The material, where it has been used 
on the road, is very low in clay and is slow to pack. Groundhog 
diggings and other excavations show gravel at a number of places 
in the bluffs of this neighborhood. Careful tests would very 
likely locate some other workable deposits. 
About two miles east of the Black deposit and in the bluff of 
the same stream is a bed of two-thirds gravel and one-third fine 
sand on the land belonging to N. Burris in the northwest quarter 
of section 21 (22 N., 1 W.). This bed, as has been learned by 
groundhog diggings, seems to follow the bluff for 300 yards, and 
at the pit extemls back 50 yards from the face of the bluff. The 
bottom of the bed has not been found, and it has been worked to 
a depth of 15 feet. The stripping ranges from a few inches to 
:3 feet. The sizes of the material, excepting fine sand, are above 
the average and the oxidation below. 
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In a flood plain in the west central part of section 35 (22 N., 
1 W.), on the place of Cicero Sims, is a bed of fine gravel be-
neath ground-water level with a depth, at the pit, of 20 feet. The 
extent is unknown. A sandy, considerably oxidized and shallow 
bed of gravel is found, benE'ath from 2 to 5 feet of stripping, in 
the bluffs of the South Fork of Wildcat Creek, on the farms of C. 
Lee and B. D. Parvi~ in the southeast quarter of section 25 (22 
N., 1 W.). 
One and one-half miles east of these deposits on the farm of 1. 
C. Michaels, in the northwest quarter of section 29 (22 N., 1 E.), 
a number of tests, by driving a 20-inch pipe down, have indi-
cated that an area in the flood plain of 250 by 150 yards are un-
derlain by a bed of gravel, beneath ground-water level and having 
from 2 to 3 feet of stripping. No bot,iom was found. From a 
few. tests made by the writer a material was obtained that had 
the following sizes: Two per cent. clay, 5 per cent. fine me-
dium sand, 14 per cent. medium sand, 30 per cent. coarse sand, 
30 per cent. roofing pebble, and 19 per cent. gravel; and the rock 
percentages were 70 limestone, 16 shale, 8 crystallines, 4 slate, and 
2 chert. This material, with exception of being low in clay, 
which will make it slow in packing, and being high in shale, which 
is not durable, is a very good road material, being of a good size 
and unoxidized. Furthermore, it is located in a vicinity where 
gravel is very scarce and is often hauled for several miles. An-
other location for obtaining gravel from beneath the flood plain 
of this same stream is found 2 miles east of the Michaels place on 
the Goodnie farm. The extent and depth of this deposit is not 
well determined. 
In the north central part of seetion 32 (Z2 N., 1 E.), on the 
William Gangwer place, is a bed of gravel beneath ground-water 
level and beneath the flood plain of a tributary to the North Fork 
of Wildcat Oreek. This bed is near the road, rests upon a clay 
bottom, has a depth ranging between 6 and 20 feet, a stripping 
of 2 feet and an extent, as a number of tests have indicated, of 70 
by 450 yards. The sizes of the material, at the pit, are about the 
average, except for 2 per cent. clay, and the rock percentages are 
70 limestone, 16 shale, 8 -crystallines, 4 slate, and 2 chert. About 
4,000 cubic yards of this material are used in the annual build-
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ing and repairing of the roads. These roads are slow to pack 
but are durable .. 
In the bluff of a small stream, in the northeast quarter of sec-
tion 22 (23 N., 1 W.), on the Kempler farm, is a deposit of fine 
gravel and fine sand, grading into one another. Beneath ground-
water level and in the flood plain of this same stream is a bed of 
gravel in the southwest corner of section 24 (23 N., 1 W.), where 
8 feet of gravel have been found. A gravel' excavator was set at 
this location, but the depth of material was not sufficient. Pos-
sibly the water level could be lowered with a pump so that it might 
. be worked the same as a deposit above the ground-water level. 
The only known gravel deposit in the civil township of War-
ren, that is of any practical importance, is found beneath the flood 
plains of the Middle Fork of Campbell's Run, on the place be-
longing to F. M. Tisen in the southeast quarter of section 21 (23 
N., 1 E.). This deposit is beneath ground-water level, has a 
stripping of from 112 to 3 feet and a depth at the pit of 18 feet. 
The area underlain is 200 by 200 yards, as scattered tests have 
indicated. The sizes of the material are 9 per cent. clay, 20 per 
cent. fine medium sand, 20 per cent. medium sand, 20 per cent. 
coarse sand, 10 per cent. roofing pebble, 18 per cent. gravel, and 3 
per cent. boulder. The rock percentages are 85 limestone, 8 crys-
tallines, 3 chert, 3 shale, and 1 slate. Because of its clay, which 
makes it pack quickly, and its unoxidized condition, this material 
makes a durable and satisfactory road. 
On the Maxwell farm in the southeast quarter of section 18 
(22 N., 1 E.), in the flood plain of Killmore Oreek and beneath 
from 2 to 5 feet of stripping, six feet of gravel are found, 2 feet. 
of which are below and 4 feet above water level. The area un-
derlain, as learned by rough tests, is 200 by 50 yards. The sizes 
of the material are very much below the average and gradations 
into fine sand are found in places. 
About 1% miles east, in the flood plain of the same stream, 
gravel deposits occur on the S. Loucke, Shoemaker and Brandy 
farms in the southeast quarter of section 16 (22 N., 1 E.). On 
the Loucke place, the depth ranges between 6 and 12 feet, the 
stripping is from 2 to 4 feet and the extent, as a few tests show, 
may be 150 by 150 yards. The sizes of the material are about 
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like those of the Maxwell deposit; Oil the Shoemaker and 
Brandy places, the flood plain is known at a few places· to be un-
derlain by gravel, but neithe! the extent nor the thickness of the 
bed are known. 
As we advance eastward along the flood plain of this stream, 
gravel is reported to be present in a number of places, especially in 
the north central and the northeast parts of section 13 (22 N., 1 
E.); but it has not been carefully tested or worked, to any ex-
tent, until we reach the H. Davis property in the southeast· quar-
ter of section 17 (22 N., 2 E.). :At this place an area of 200 
by 400 yards is said to have been tested by pipe driving, and is. 
known to be underlain with gravel and sand to a depth ranging be-
tween 10 and 50 feet. For 4 miles both north and south this 
material ·is used in the building .and repairing of roads, which, 
when taken care of, are smooth and durable. 
A material, which frequently grades into fine sand, is found in 
the flood plain of the same stream, below water level, in the north-
west corner of section 22 (22 N., 2 E.), on the land belonging to 
D. A. Coonrod. The stripping, at the pit, ranges' between 3 and 
6 feet and the depth between 6 and 16 feet. An area of 30 by 
100 yards has been tested and is said to be underlain by gravel. 
The sizes of the material are much smaller than the average. 
In the west central part of section 31 (22 N.; 2 W.), on the 
place of A. N. Spurgeon, is a bed of fine gravel, beneath 3 feet 
of surface and the ground-water level, with a depth of 18 feet, 
and a tested extent of 20. by 50 yards. 
TO'W11ship 21 amd Pa{rt O'f 20 North, Ranges 1 arnd 2 West arndi 
1 arnd 2 East. 
Almost all of the gravel in this area is found beneath the 
ground-water level, in stream valleys that have been partially or 
entirely filled up. 
Gravel is found beneath the flood plain of a tributary of Kill-
more Creek, on the Sievers place in the northwest quarter of sec-
tion 1 (21 N., 2 E.). The stripping is 4 feet, but the extent and 
the depth are not known. 
Gravel a little below the average for size is located in an old 
swamp on the Cowder place in the east central part of section 10, 
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and the Wood place in the west central part of section 11 (21 N., 
2 E.). This deposit is below the ground-water level, rests upon a 
clay bottom, has 3112 feet stripping and 'I depth ranging between 8 
and 20 feet. The extent., as indicated by a few scattered test.s, 
is probably '75 by 200 yards. 
A number of fair pockets of gravel are known to exist in an 
old filled up valley, and have been opened up on the farms of 
George Alexander in the northwest quarrer of section 26, W. Oli· 
dence in the northeast quarter of sect.ion 27, Mr. Boyer in the 
southwest quarter of section 27, and William Price in the east 
central part of section 33 (21 N., 2 E.). At all of these pits the 
gravel is below the ground-water level, rests upon a clay bottom, 
has from 2 to 5 feet of stripping, and a depth ranging between 
15 and 20 feet. The material is a little below the average for 
size and has the following rock percentages: Seventy-three lime-
stone, 13 shale, 10 crystallineB, 2 chert, and· 2 slate. The 
extent, on the Alexander place, is small; on the Clidence, it 
is known by tests to underlie an area of 20 by 200 yards; on 
the Boyer a location for setting a gravel excavator is knoWn, 
and on the Price only a very limited area has been found to, be 
underlain. The roads built and repaired with t.his material are 
smooth and fairly durable, but are slow to become packed. Oare-
ful testing will, undoubtedly, give other practical locations along 
this old filled up valley. Several locations are also reported for 
setting a gravel excavator in the southwest quarter of section 11 
(20 N., 2 E.), on the Stauers land. 
In the southwest. corner of section 28 (21 N., 2 E.), on land 
belonging to George Price, is a bed of gravel in a filled up valley. 
This bed rests upon a clay bottom, has a thickness of 15 feet and 
a stripping of 3112 feet.. Three locat.ions for· setting a gravel ex-
cavator are reported. 
In a filled up valley in which a fork of Sugar Creek has its 
present channel are a number of small deposits: Some of these 
are found on the Howe place in the south central part of section 
24, on the Winecup and Cox places in section 25, ~md on the 
Furgnson in the south central part of section 35 (21 N., 1 E.). 
All of these beds rest on clay bottoms, are beneath ground-water 
level and contain material that is considerably below the average 
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for sizes. On the Howe place the depth is from 8 to 20 feet, 
and by detailed testing one location has been found for setting a 
gravel excavator. On the Cox farm and the place immediately 
south, careful pipe tests have been made for 500 yards along the 
stream, and the results were one location 150 by 250 feet, with an 
average depth of 20 feet. A small deposit of a fine material is 
found below the ground-water level in the southeast corner of sec-
tion 1 and the northeast corner of section 2 on the Bernett farm. 
In an old swamp in the southeast quarter of section 21 (21 N., 
1 E.), on the Clark property, is a bed of gravel underlying an area 
of 23 by 90 yards. It rests upon a clay bottom, has a depth of 
12 feet and a stripping of 5 feet. The sizes of the material are 
about average, except that the clay is only 3 per cent. The rock 
percentages are 74 limestone, 11 crystallines, 10 shale, 3 chert, and 
2 slate; and the amount of weathering is practically nothing. 
With the exception of not having sufficient clay to pack readily, 
this gravel is of a splendid quality for this locality. 
Beneath the ground-water level, in the northeast quarter of 
sect.ion 18 (21 N., 1 E.), on the Maish farm, is a bed of gravel 
rest.ing on a clay bot.tom, and having a stripping of 4 feet and a 
dept.h ranging between 6 and 15 feet. The sizes of the material 
are 9 per cent. clay, 20 per cent. fine medium sand, 23 per cent. 
medium sand, 35 per cent. coarse sand, 10 per cent. roofing peb-
ble, and 3 per cent.. gravel. The extent is not known. 
A bed of gravel, beneath ground-water level, is found in East 
Frankfort on the property belonging to R. N. Stone. The strip-
ping is from 1 to 3 feet and the depth, at the pit, is 15 feet. An 
area extending 250 yards north of the pit and having a width at 
one place of 80 yards is known by tests to be underlain with 
gravel, but the depth has not been determined. 
In the flood plain of a stream on the land belonging to S. Oarr 
in the northeast corner of section 1 (21 N., 1 W.), a bed of gravel 
has eeen found, by digging down at four or five places with a 
spade, to underlie the surface. Further tests have not been made. 
In th€ northern part of sect.ion 7 (21 N., 1 W.), a county ditch 
has its bottom in the gravel, more or less, for 800 yards. The 
depth or further extents have" not been det.ermined. The sizes 
vary from a very fine gravel, which grades into fine sand, to a 
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material above the average. The rock percentages are 68 lime-
stone, 15 shale, 10 crystallines, 5 slate, and 2 chert. This loca-
tion would be an especially good one, because no known deposits 
are nearer than 2% miles. 
Some very fair deposits have been found beneath the flood plain 
of Potato Oreek. Among these are those on the Anderson place 
in the southwest quarter of section 24, the Dukes and William 
Harshman farms in th~ northwest corner of section 26, and the 
property of J. Ooyner in the south central part of section 32 (21 
N., 2 W.). 
On the Dukes place the bed is 9 feet deep, but sufficient extent 
has not been found for setting a gravel excavator. The gravel 
that was dipped out contained a very high percentage of clay, 
which was considered very detrimental. However, 11 or 12 per 
cent. of clay is generally beneficial to a gravel, as it assists it in 
packing quickly and k~eps the particles cushioned from one an-
other so that the grinding is greatly lessened. It also holds the 
material on the roads, so that it is not necessary to be continually 
grading in order to keep it on. The sizes of the material for the 
deposit are 25 per cent. clay, 15 per cent. fine medium sand, 20 
per cent. medium sand, 15 per cent. coarse sand, 15 per cent. roof-
ing pebble, 8 per cent. gravel and 2 per cent. boulder. 
At the Harshman bed a gravel excavator was set, but was taken 
away because of the high percentage of clay. Subsequently an 
endless chain apparatus was set, which is lifting out a very good 
quality of material. The sizes are 11 per cent. clay, 20 per cent. 
fine medium sand, 17 per cent. medium sand, 20 per cent. coarse 
sand, 20 per cent. roofing pebble, 8 per cent. gravel and 4 per 
cent. boulder. The rock percentages are about the average for the 
county. The tests of the *gravel excavator and the endless chain 
apparatus at this pit give one a good idea of how the latter ma-
chine washes the finer material out of the gravel, and how it is 
possible to use it where the excavator can not be used. 
The Ooyner deposit'is located in the flood plain between Potato 
Oreek and a tributary, near their junction. Ten acres have been 
roughly tested, and several locations for setting a gravel excavator 
in detail. Where the gravel was dipped it was taken out to a 
·See page 124. 
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depth of 40 feet and no bottom was found. The stripping ranges 
from 2 to 4 feet. The sizes of the material are 8 per cent. clay, 
25 per cent. fine medium sand, 22 per cimt. medium sand, 15 per 
cent. coarse sand, 15 per cent. roofing pebble, and 15 per cent. 
grave]; and the rock percentages are 70 limestone, 12 shale, 10 
crystallines, 3 slate, 3 sandstone, and 2 chert. Where this mate-
rial has been put on the roads it packs well Rnd makes a smooth, 
hard and durable road. 
A bed of gravel containing len~es of fine sand occurs in the east 
central part of section 7 on the Hayes place. Tests have .indicated 
a length of 150 yards, a width of 10 yards, a depth ranging be-
tween 10 and 15 feet, and n stripping from 3 to 5 feet. The 
sizes of the maJerialare 12 per cent. clay, 35 per cent. fine me-
diumsand,18 per,cent. medium saild, 15 per cent. coarse sand, 
10 percent. roofing pebble, 8 per cent. gravel, and 2 per cent. 
boulder; and the rock percentages are 69 limestone, 12 shale, 10 
crystallines, 5 sandstone, 3 slate, and 1 chert. Although this ma-
terial is too fine for good satisfaction, it is the only deposit known 
-of: within 3V2 miles of this locality, and because of its availability 
is the cheapest for the immediate vicinity. 
In closirlg the mmarks for Olin ton County the writer will say 
that in those 10<'alitiesin which gravel has to be hauled for sev-
,eral miles, or whe:r:e it is of a POOl' quality,such as in the northern 
.part of the civil township Qwen,::eastern and southernW arren, 
southern Johnson, eastern and southern :l\1:ichigan, northern Kirk-
lin, all of Jackson, southeastern 'Perry:and southern and central 
Washington,. it would be well to investiga te as to the C08t* of get-
ting crushed limestone, which is a more durable road material 
than gravel, to the nearest railway or traction line switch. 'The 
results of +tests on various limestones of central Indiana by the 
Road Testing Laboratory of the United States, given in this re-
port, might be of service in determining the wearing quality. 
·See page 154. 
tSee plio,. 156. An explanation oC the~e tests i. COU'DQ on pa,e 74. 
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BOONE COUNTY. 
Area in square miles .........................•.......... ". . . . . . . 427 
Population in 1900............................................. 26,321 
Miles of public roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816 
Miles of improved roads ......... , ... " ............. " .. .. .. .. .. 600 
Percentage of roads improved .... ; ......... '" .,. ... .. ... .. .. .. 73.5 
Miles improved with graveL.......................... . .. . . . . . . 600 
Miles improved with crushed stone.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . None 
Average original cost of gravel roads per mile ....... " .. .. .. .. .. $1,200 
Total original cost of improved roads ....... " ...... " .......... $72(),OOO 
Annual cost of repairs per mile on gravel roads 5 years old. . . . . . . $54 
Miles of improved roads (gravel) built in 1905 ............... " .. . 6 
First improved roads built..................................... 1880 
Miles of improved roads built Since 1895 ....... ". . . . . . . . . . . . . . . . . . 100 
Satisfaction of farmers with investment in improved roads .. " ... "Good 
Authority ............................ Benj. F. Simmons, County Auditor 
..... 
. ,\"" ,; .. 
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Fig.41. Illustrating the distribution of road materials in Boone County. 
This County is situated near the central part of the State, lying 
south of Clinton, west of Hamilton, north of Manon and Hend-
ricks, and east of Montgomery. In shape it is a rectangle, with 
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a length from east to west of 24 miles, and a width from north 
to south of 17% miles. 
The topography is that of a level plain, broken by an occa-
sional gentle swell, which scarcely exceeds 20 feet in height, and 
a few kame deposits in the northwestern part of its area. The 
main part of the gravel deposits is found in the bluffs, terraces 
and flood plains of the larger streams, and a smaller portion in 
old filled up stream valleys and kames. For amount of gravel this 
county is about the average for central Indiana. 
The quality of the gravel is somewhat below the average, be-
cause of such a low percentage of clay, which causes it to pack 
slowly, work off at the sides of the road and grind up more rapidly 
than it would if it contained a higher percentage. The average 
sizes of the material are 4112 per cent. clay, 10 per cent. fine me-
dium sand, 16 per cent. medium sand, 26 per cent. coarse sand, 27 
per cent. roofing pebble, 15 per cent. gravel and 11;2 per cent. 
boulder; and the rock percentages are 81 limestone, 9 crystal-
lines, 6.5 shale, 2 slate, 1 chert, and .5 sandstone. . 
The transportation facilities are very fair, the Ohicago Division 
of the Big Four traversing the county diagonally from the south-
east corner to the northwest corner, crosses at Lebanon the Ohicago 
and Southwestern, which crosses the county from east to west, and 
the Wabash cuts the northeastern corner. The interurban trac-
tion lines extend out from Lebanon in three directions-to the 
north, to the southeast, and to the southwest. 
Pard of Township 2(i North, Rarnges 1 arnd 2 West, and 1 arnd ~ 
East. 
The deposits of this township are almost all found in the bluffs, 
terraces and flood plains of the larger streams. Especially is this 
true with Sugar Oreek, whose bluffs and terraces form almost a 
continuous deposit of gravel and fine sand from wheTe it enters 
the county, three miles northeast of Mechanicsburg, until the 
point of leaving, 4~-2 miles west of Thorntown. 
Mixed with numerous fragments of a shaly limestone is a bed 
of gravel along Sugar Oreek on the W. O. Daggy farm, in the 
northwest quarter of section 31 (20 N., 2 W.). This bed is cov-
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ered by one-half foot of stripping and is workable. The frag-
mental limestone makes the material very coarse, and the roads 
built by it are rough at first., but when they become packed and 
worn down a little they are very satisfactory. 
For 300 yards along a valley side on a tributary to Sugar Creek 
is a deposit of gravel and fine sand beneath 4 feet of stripping 
on the Royer farm in the southeast quarter of section 29. The 
extent along the valley side was learned in making an excavation 
for a cistern and noting the material thrown out by groundhogs 
at a number of places. The depth of the deposit is 6 feet to water 
level, below which it is not known. The rock percentages and 
sizes of the material are about the average for the county. 
Gravel with a small per cent. of fine sand is found beneath from 
112 to 6 feet of surface on the land of J. W. Morrison in the north-
west quarter of section 32 (20 N., 2 W.). The extent is known 
for 300 yards along the valley side of a small tributary to Sugar 
Creek, and the depth is 9 feet, no bottom being found. The sizes 
of the material are a little below the average. 
Ten or twelve acres are said to be underlain by gravel and sand 
in the first terrace above the flood plain of Sugar Creek on the 
J. T. Wild place in the northwest quarter of section 33 (20 N., 2 
W.). Post auger holes have been the main tests. 
In the north central part of section 34 (21 N., 2 W.), on the 
property belonging to M. Riley, is a bed of gravel and sand, above 
ground-water level) which is claimed to underlie 40 acres, as has 
been learned by post holes and plowing. At the pit, where no 
bottom has been found, the depth is 18 feet and the stripping from 
1 to 3 feet. A section shows (a) strippmg, 3 feet; (b) an average 
size gravel, 4 feet; (c) fine sand, 1% feet; (d) an average size 
gravel, 4 feet; (e) fine sand, 2 feet; (f) a material a little below 
average in size, 6 feet. The rock percentages are 60 limestone, 16 
shale, 12 crystallines, 6 sandstone, and 5 chert. 
Near where Prairie Creek empties into Sugar Creek, and 11;4 
miles east of this place on Sugar- Creek, also on Prairie Creek in 
East Thorntown, a large amount of gravel is obtained from the 
bars in the creek beds. These are formed by the floods, and give, 
when sufficiently coarse, a very durable materia1. The main ob-
jection to it is the insufficient amount of clay to aid in packing. 
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. On the land o.f J. S. Corrie in the southwest quarter of sec-
tion 36 (20 N., 2 W.), is a bed of gravel in the bluff of Prairie 
Creek. The extent of this bed, as has been learned by th{l drying 
up of crops and post holeR, is 4 or 5 acres. A section at the pit 
shows the following: (a) Stripping, 2 to 4 feet; (b) very coarse 
gravel and boulders, 6 feet; (c) fine sand, % foot; (d) average 
size gravel, 3V2 feet; (e) fine gravel, 1% feet; (f) average size 
gravel, 4 feet. The rock percentages are 60 limesto~e, 16 crystal-
lines, 12 shale, 6 sandstone, and 4 chert.. 
Rather similar deposits, which are workable, are reported on 
the Cook and Crouch farms of the southeast quarter of section 
26 and the northeast quarter of section 35 (20 N., 2 W.). 
In the flood plain of a tributary to Sugar Creek in the south-
western quarter of section 14 (20 N., 2 W.), is a bed of gravel 
beneath ground-water level, which is sufficient in extent fOol' the 
setting of a gravel excavator, as has been learned by detailed 
tests. 
In the bluff, where Sugar Creek has made a broad meander to 
the north, is a large bed of nne-third gravel and two-thirds fine 
sand, on the places of W. Beck and C. Beck in the northwest quar-
ter of section 29 (20 N., 1 W.). This deposit follows the bluff 
for 300 yards and extends back from 1 to 15 yards, as has been 
learned by groundhog holes and rough tests. The stripping is 
from 2 to 4 feet, and depth 6 to 20 feet.. Gradations from gravel 
to fine sand are very frequent. Excepting the fine sand, the ma-
terial is above the average for size. The roads built and repaired 
by this material are smooth and durable. The association with 
fine sand and being 112 mile from the public highway makes this 
deposit somewhat inavailable. 
Other openings into the deposits along Sugar Creek are found 
on the Foster place in the southeast quarter of section 21, the N. 
H. Bunten and H., Witt farms in the southeast quarter of section 
22, the J. Wells ii1. the southwest quarter of section 23, the J. 
Richey in the southwest quarter of section 24 (20 N., 1 W.), the 
Andrew Sheets in the northwest quarter of section 19, and the, 
Ingleman place in the southwest quarter of section 17 (20 N., 
1 E.). 
The Bunten and Wells deposit is located in a ridge between 
1--
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Sugar Creek and a tributary. At each end of an area 250 by 100 
yards are the pits of the two part.ies. The intervening area has 
been tested at various points and is known to be underlain with 
gravel and sand. At one point the deposit was tested to a depth 
of 50 feet by driving a pipe, and no bottom to the bed was found. 
At the pits) a numoor of lenses of fine sand are exposed, the strip-
ping ranging from 2 to 3 feet. The material varies greatly in 
size, an average of three samples showing 3 per cent. clay, 13 per 
cent. fine medium sand, 13 per cent. medium sand, 24 per cent. 
coarse sand" 19 per cent. roofing pebble, 25 per cent. gravel, and 
4 per cent. boulder. The rock percentages are 80 limestone, 13 
crystallines, 5 shale, 1 slate, and 1 chert. On the roads this ma-
terial is durable and gives good satisfaction. A workable and 
similar quality is found on the Witt farm. 
For about 200 yards in the stream bluff on the Richey place, 
gravel and fine sand have been found to. underlie the surface, 
but the high pe.rcentage of fine sand and its frequent alternations 
with the gravel makes it'S economical value do.ubtful. Very care-
ful testing will be necessary before opening it. The gravel, if sep-
arated from the fine sand, is a little below the average for the 
county. 
On the Sheets place, a hill, with a surface of 50 by 40 yards, 
and 15 feet high, is kno.wn tOo be filled with gravel, under about 
2V2 feet of stripping, as is seen by a number of groundhog dig-
gings about it and pits at either end. The sizes of the material 
are a little belo.W the average. Another hill, of about equal dimen-
sions, is found 300 yards west. On this, the corn withers away 
and the plow turns up the gTavel. In the flood plain of a small 
tributary to Sugar Creek on this place, Andrew Sheets has made 
tests, which show the surface to be underlain with gravel fo.r o.ver 
100 yards along the stream. 
Tests have been made in the bluffs of Sugar Creek on the In-
gleman place that show the gravel to underlie a surface o.f 100 by 
30 yards. The depth of the bed is from 7 to 8 feet to ground-
water level, and the stripping 2% to 6 feet. The sizes of the 
material are about average. 
In the flood plain of a tributary to Sugar Creek on the prop-
erty belonging to A. Hogshier in the northwest quarter of section 
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30 (20 N., 1 E.), is a 4-foot bed of gravel beneath 4 feet of strip-
ping and below ground-water level. The material is obtained by 
pumping out the water and then operating it the same as a de-
posit above water level. The extent of the bed, as a few general 
tests have indicated, is 2 or 3 acres. The quality is about the 
average for the county. 
A large portion of the gravel obt.ained for this part of the civil 
township of Clinton is taken from the flood deposits, 200 yards 
south of the Hogshier pit. 
On the Brenton and Oaldwell farms in the southeast quarter of 
sect.ion 32 (20 N., 1 E.\ is a bed of gravel beneath the ground-
water level and 3 feet of surface. This bed rests upon a clay 
bottom, is from 6 to 12 feet deep at the pit, and underlies 2 acres 
of surface, as tests have shown. The sizes of the material are 
8 per cent. clay, 15 per cent. fine medium sand, 20 per cent. me-
dium sand, 30 per cent. coarse sand, 15 per cent. roofing pebble, 
11 per cent. gravel, and 1 per cent. boulder; and the rock per-
centages are 80 limestone, 13 crystallines, 5 shale, 1 chert, and 1 
slate. The amount of clay and the unweathered condition greatly 
aids this material in making a smooth, hard, and, durable road. 
Three or four acres are said to be underlain by gravel, beneath 
ground-water level, on the Mutchler place in the southwest cor-
ner of section 13 (20 N., 2 E.). Some of this material that has 
been taken out i~ a little above average in size and of very durable 
quality. 
Township 19 North, Rarnges 1 a.nd 2 We,~t, arnd 1 and 2 East. 
Small beds of gravel are found beneath the ground-water level 
on the William R:;tines plaoo in the south central part of section 
13, the J. Hancock :in the east central part of section 15, the 1. 
Coupland in the southwest quarter of section 10, the C. A. Berry 
in the southwest quarter of section 16, and the T. O. Cobb in the 
southeast corner of section 18 (19 N., 2 E.). The Hancock de-
posit has 3 or 4 feet of stripping, underlies a tested area of 80 by 
15 yards, and has a depth of 10 feet. The rock percentages are 
'75 limestone, 10 crystallines, 10 shale, 3 chert, and 2 slate; and 
the sizes of the material are '7 per cent. clay, 25 per cent. fine 
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medium sand, 30 per cent. medium sand, 20 p.er cent. eoarse sand, 
8 per cent. roofing pebble, and 10 per cent. gravel. This is a 
very fine material for road purposes. A similar material is found 
in the Ooupland farm. The arela underlain is 33 1-3 by 15 yards, 
and the depth is 4 feet. 
On the Tucker farm in the north central part of section 6 (19 
N., 2 E.), is a carefully tested area of 130 by 15 yards, with an 
average depth of 12 feet.. The sizes of the material are about 
the average. With the exception of the Mutchler deposit, this 
is the best quality of gravel found in the civil township of Ma-
rion. The roads on which it is used are smooth, hard and durable. 
On the W. N. Bohannon llnd O. Bohannon land in the south-
east quarter of section 24 (19 N., 1 E.), is a bed of gravel and 
fine sand 350 by 35 yards, which has received the following tests: 
At the north end a location has been thoroughly tested for setting 
a machine for dipping; 70 yards south gravel has been chained out 
to a depth of 18 feet, where clay was struck; at the southern end, 
80 yards north and 160 yards north, small tile ditches running 
east and west struck the gravel at about 3 feet from the surface 
and remained in it for about 7 yards. The gravel obtained is a 
little below the average for size and quality, having only 2 per 
cent. of clay. The rock percentages are 75 limestone, 10 crys-
tallines, 10 shale, 3 chert, and 2 slate. Roads built with this ma-
terial are very slow in packing. 
Beneath an old swamp, which has been drained" in the south-
east quarter of section 35 (19 N., 1 E.), on the farm belonging to 
Samuel Heath, is a bed of gravel, beneath ground-water level, 
which is claimed to have been tested by digging and pipe driving, 
and to have been found tn underlie an area 700 by 15 yards. The 
average stripping is 3 feet and the average depth is 10 feet. The 
sizes of the material, excepting the fine sand into which the gravel 
frequently merges, are about the average. 
On the I. O. Adney and Edmund Lovingfa ust farms in the 
northeast quarter of section 29 considerable surface appears to be 
underlain by gravel. An old pit on the former place was worked 
down to w~ter level and abandoned, no bottom to the gravel hav-
ing been found, while on the latter a ditch was in the gravel for 
about 200 yards. The stripping ranges from 3 to 5 feet and the 
depth is unknown. 
86-GeololJ. 
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Passing the southeast corner af Lebanon and extending for 2 
'or 3 ~iles northeast is an old filled up stream valley, which is 
known to contain gravel beds at a number of places. One of 
these, which is on the :F. B. Spenser property in the southeast 
quarter of sectian 31 (19 N., 1 E.), is known by E. B. Spenser 
to llilderlie an area of 400 by 15 yards. At one end of this area 
a ditch is in the grl!-vel for 6 feet; in the central part, chaining has 
been done to a depth of 15 feet and no bottom found; and at the 
qther end, a well at the h9use is in the gravel for 15 feet and no 
~ttom reached. ,At the pit, the stripping is 3V2 feet. The sizes 
of the material are 1 per cent. clay, 2 per cent. fine medium sand, 
3 ,P!3r !?ent. medium sand, 18 per cent. coarse sand, 52 per cent. 
roofi»g pebble, 20 per cent. gravel, and 4 per cent. boulder; the 
rock percentages are 78 limestone, 8 shale, 10crystallines, 2 slate, 
and 2 chert, and the amount of weathering is nothing. With ex-
ception of not having sufficient clay to pack well, this will rank as 
the, best road material in the county. 
One mile north and one-quarter of a mile east of this deposit is 
the Miller deposit, in the same old valley. Here, the depth is 7 
feet; the stripping 9 feet, and the extent unknown. The sizes of 
the material are above the average and little oxidized. 
Beneath the flood plain and channel of Prairie Creek are gravel 
beds on the property of D .. J. Partner in northwestern Lebanon, 
J. Kersey in the northeast quarter of section 26:"and on the Part-
ner farm in the central part of section 23 (19 N., 1 W.). 
The D. J. Partner deposit underlies an area of 150 by 4 yards, 
has a depth of 19 feet at the pit, and a, stripping of 4 feet. About 
~ne-half of the material ranges between a fine sand and fine 'roe-
,dium sand. A sample gives a gravel below the average in size 
,and with arock composition of 85 per cent. limestone, 8 per cent. 
crystallines, 4 per cent. shale, and.3 per cent. chert. 
The Kersey deposit was found, in dredging out .the E\tr~m, to 
extend 100 .yards and then run into clay. The w~dth and depth 
~ere not determined .. The material thrown out is too fine for 
road purposes. ' : ',: 
In the bluff of Prairi.e Creek in the northwest quarter of;~­
tion 9 (19 R, 1 W.), on the land of J. ~ta~ley, isra bed o~,gra,ye] 
bepeath from 5~to ~Jeet of stripping,:wi~h' a depth,ra,n~ing)ft.. 
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tween 7' and 10 feet, and an unknown extent. A section, at the 
pit, shows (a) stripping, 6 feet; (b) gravel a little below the' 
average size, 2 feet; (c) average size gravel, 3 feet; (d) fine sand, 
2 feet; ( e) average size' gravel, 5 feet. OtherlocatioiIsare re~ 
ported on this farm~ 
In the northeast quarter of section 11 (19 N., 1 W.); on the 
property belonging to J. Witt, is a bed of gravel beneath from 2112 
to 4 feet of stripping, with a size a little below the average. A 
similar deposit is found in the northwest quarter of the same 
section with a known extent of 30 by 30 yards, and a depth of 12 
feet. The rock composition of both is about the average. 
A little better than an average size of gravel is found underly- . 
ing an area of 90 by 18 yards beneath ground-water level on the 
Sweet farm in the southwest quarter of section 19 (19 N., 1 W.). 
The depth is 12 feet and the stripping from 3 to 6 feet. 
A gravel of similar size is found, beneath the' ground~water 
level, in the south central part of section 19 and the north central 
part of section 30 (19 N., 1 W.), on the place of Carl Bowman. 
An area of 300 by 15 yards has been tested and is kno,wn to con-
tain several pockets, one of which is sufficiently larg~ for the setr 
ting of a gravel' excavator. Excepting the fine sand, which oc-
curs as lenses in the gravel, the size of the material and the rock 
composition are about ;verage. This material has been used on 
the roads' for 3 miles w~st, 4 miles south, and 3 miles east, and 
has given good satisfaction. 
In a kame on the farms of L. Taylor and D. Craft in the west 
central part of section'15 (19 N., 2 W.), underlying ~n area of 
200 by 30 yards, is a deposit of gravel, which freque'ntly merges 
into clay and fine sand. Two pits are found in this deposit, 
which show a depth ranging between 16 and 25 feet, and a strip-
ping between 2 and 6 feet. For rock composition the material is 
about the average, but low in size. 
In the southeast quarter of section 10 (19 N., 2 W.), on the 
place of Addison Orear, is a bed of gravel and fine sand in' 
a stream bluff which shows at the pit a depth of from 15 to 34 
feet and II stripping ranging between 1 and 4 feet. An area of 
150 by 3 yards has been tested and is known to be underlain, but 
a much larger extent is almost certain. The average of 3 sam-
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pIes gives about the average sizes for the county, and the rock 
percentages are also average. Very pronounced gradations of 
the gravel into fine sand are quite noticeable, and the fine sand 
and gravel become so intermingled that' it is necessary to use a 
screen before the material·is suitable for road use. 
On the property belonging to 1. W. Beesley, in the west-
central part. of section 4 (19 N., 2 W.), is a bed of gravel in the 
bluff of a tributary to Sugar Creek. It is covered by 3% feet 
of surface, has a depth rangiQ.g between 6 and 10 feet, and a 
possible extent of 300 yards along the bluff, as was learned by 
the bottom of the excavation for a cistern, which is 300 yards 
from the pit, being in the gravel. . Several other excavations were 
made along the bluff between these points, which also showed 
gravel. It is, however, very possible that it will be with some 
difficulty that further locations will be found, because of the fre-
quency of the abrupt grading into fine sand. The sizes of the 
material and general quality are about average. 
A poorly stratified bed of gravel is found on the Edmund 
Beesley property, in the northwest corner of section 18 (19 N., 
2 W.). This bed underlies an area of 100 by. 20 yards, has a 
depth ranging between 6 and 30 feet and a stripping of 1% 
to 6 feet. The rock percentages are about average, and the 
sizes of the material are a little above. About 1,000 cubic yards, 
at a cost of 20 cents each, are used in the annual repairing and 
building of the roads for 3 miles west, 4 miles south, and 3 miles 
east. These roads, where properly attended to, are smooth, hard 
and durable. 
Township 18 and Part of 17 North, Ranges 1 and 2 West, and 
1 and 2 East. 
Along Walnut Creek and beneath the ground-water level in the 
southeast corner of section.5 and the northeast corner of section 
8 on the farms of J. Beck, "V. Hunt and R. Gordon is a bed of 
gravel which by general tests S€ems to have a length of 450 
yards and a width of 20 yards. On its northeastern portion three 
settings have been located for a gravel excavator, which will yield 
about 15,000 cubic yards of material. Further detailed tests have 
not been made. The depth ranges between 20 and 25 feet and the 
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stripping from 4 tG 6 feet. The Rizes of the material are about 
the average fDr the cGunty. The roads built with this material 
are hard, smooth, durable and less dusty than the average. 
In the> sGuthwest quarter .of section 7 (18 N., 2 W.) the bottom 
.of a ditch which crDsses the G. Davis place is said to be in gravel 
for Y2 .of a mile. 
A setting for a gravel excavator is reported to be present 
on the J. Coons place in the west-central part .of section 17 (18 
N., 2 W.). The depth of the deposit is 18 feet. 
AIGng Raccoon Creek tests have indicated 10catiGns for setting 
a gravel excavator on the J .ones farm in the nGrtheast quarter of 
section 26 (18 N., 2 W.), and the Holsteter, near the central 
part .of sectiDn 27 (18 N., 2 W.). Along the same stream on the 
D. Duncan farm, in the northeast quarter of section 31 (18 N., 
2 W.), gravel of a rather poor quality underlies the surface; a 
pipe test .on the Howard farm, in the northwest quarter of section 
26 (18 N., 2 W.), showed 15 feet of gravel, and tests on the 
Caldwell and Lewis places, in the southeast quarter of section 
28 (18 N., 2 W.), showed the surface to be underlain by gravel. 
Some very scattered tests are said to have indicated a thickness of 
12 feet of gravel at several points, in an area of two acres, on the 
McLachlin property, in the southeast quarter of section 13 (18 
N., 2 W.). 
A number of fair sized deposits are found in the bluffs of the 
North and South Forks of Eel River. Among these is a work-
able deposit on the Osborne heirs' land, in the north-central part 
of section 12 (17 N., 2 W.). The material is average in rock 
composition and size. 
Along the bluff of the North Fork of Eel River, on the prDp-
erly belonging to T. Kibby, in the southeast quarter of section 
31 (18 N., 1 W.), is a bed of gravel beneath from 2 to 5 feet 
of surface extending for 300 yards. This extent has been de-
termined by pit openings and groundhog diggings. The depth 
is 10 feet, the rock composition is about the average for the 
county, and the sizes .of the material, excepting fine sand into 
which the gravel frequently merges, are a little below. 
On the Budd and Morrison places, in the southwest quarter of 
section 15 (18 N., 1 W.), are some beds below ground-water 
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level which contain gravel· with an average rock composition, 
but the sizes are 6 per cent. clay, 30 per cent. fine medium sand, 
28 per cent. medium sand, 25 per cent. coarse sand, 5 per cent. 
roofing pebble, and 6 per cent. gravel, and these are commingled 
with a fine sand, so that the material is very poor for road 
purposes. 
In a kame which stands out very conspicuously, being 25 feet 
above the adjacent country, in the southwest quarter of section 
7 (17 N., 1 W.), on the farms of Mrs. J. O. Gibson and W. L. 
Dale, is a bed of gravel and fine sand, mainly unstratified, beneath 
3 feet of stripping and with a depth varying between 12 and 20 
feet. The amount of surface underlain is 350 by 15 yards, and 
the sizes of the material and the rock percentages are about the 
average. Although somewhat oxidized, this material makes a 
smooth, durable, and very satisfactory road. 
In a hill in the east-central part of section 5 (17 N., 1 W.), 
on the land of D. W. Highland, is about 1,000 square yards 
underlain with 6 feet of gravel and w~th 3 feet of stripping. The 
sizes of the material are above the average and the material is 
of a very good qllality. 
A poorly stratified bed of gravel is found in a kame on the 
J. Kemodel place in the northeast quarter of section 33 (18 N., 
1 W.). The thickness of this bed ranges between 5 and 20 feet 
above ground-water level and is morfJ than 2 feet below. The 
area underlain, as rough tests have indicated; is 2 or 3 acres. The 
sizes of the material are about the average and the rock per-
centages are 85 limestone, 9 crystaHines, 5 chert, and. 1 shale. 
For road purposes this is a good material. 
On the \V. Highland place, in the northwest quarter of section 
4 (17 N., 1 W.), is a bed of gravel beneath ground-water level 
underlying an area of 200 by 100 yards. This area has been 
determined by a bank pit being worked down to water level and 
then abandoned without reaching the bottom. 
Located in a low morainic hill in the southwest quarter of 
section 14 (18 N., 1 W.), on the land of J. B. Ounningham, is 
a bed of gravel beneath ground-water level underlying a tested 
area of 150 by 20 yards, with a stripping of 7 feet and an un-
known depth. The sizes of the material are somewhat below 
the average. 
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Besides the morainic deposits mentioned in the southern half 
of'the civil township, Harrison, there are, without doubt, a num-
ber of others in the many kames of this region. 
On the T. Acton place, near the center of section 6 (17 N., 1 
E.), gravel of a fair quality has been found beneath ground-water 
level, but the dimensions of the bed are not known. A workable 
bed beneath ground-water leve,l is also located on the land ofM. 
Wiley, in the northeast quarter of section 18 (18 N., 1 E.). It 
lies beneath 3 feet of surface, and has a thickness of 10 ~ee~. 
The'sizes of the material are 4 per cent. clay, 20 per ,cent. tine 
medium sand, 20 per cent. medium sand, 26 per cent.CO{lrse 
sand, 25 per cent. roofing pebble, and 3 per cent. gravel. 
A material a little below average for size is found in the ;north-
east corner of section 27 (18 N., 1 Eo), on the, Smith, 'farm. 
There are :3 pits on this place from which it is said the water was 
pumped out and the bed worked to a depth of 8 feet below ground-
water level without finding any bottom. By taking the, bottom 
of these pits together with the space intervenillg between them, 
we get an area of ~OO by 20 yards that is underlain with gravel. 
This would be a good place to make tests for chaining or dipping, 
since it lies in a region that contains no deposits of economic 
importance. 
In the flood plain of a stream on the property of L. Cheney, 
in the east-central part of section 10 (17 N., 1 E.), two locations 
have been found for setting a gravel excavator. The stripping 
over these deposits ranges between 3 and, 4 feet, and ,the size 
pf the material is a little below the a~erage. Resting upon 'a 
clay bottom and with a depth varying between 7 and 2.0 .feet is 
a bed of gravel with a possible extent of '200 b150 yards. The 
evidenee for this extent is as follows: When the wate,!, is pumped 
out of the pit, whieh is in the central part of the area and is 
about 125 by 40 feet, wells at either end of it immediately become 
dry, thus showing either a gravel or coarse sand connection. 
" At 40,cent,s per cubic yard this material is used in 'the building 
and repairing of the roads for 4 miles west, 2% rqile;s north, 1 
mile east, and 1% miles south, and gives good satisfaction. The 
greatest difficulty, with this gravel,and also the gravel of the 
greater part of this county, is that it does not contain enough clay 
to pack readily. 
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One acre is underlain by a bed of gravel above ground-water 
level on the L. D. Pavey place, in the northeast quarter of section 
5 (17 N., 2 R). The thicknef>s is from 6 to 7 feet and the 
stripping ranges between 2 and 3 feet. The sizes of the material 
are splendid, being 6 per cent. clay, 10 per cent. fine medium 
sand, 5 per cent. medium sand, 13 per cent. coarse sand, 40 per 
cent. roofing pebble, 24 per cent.. gravel, and 2 per cent. boulder. 
The roads built and repaired with this material are durable and 
give good satisfaction. 
Some very good deposits, both in size and quality, are found 
in the bluffs and flood plains of Eagle Creek. Among some of 
the bluff openings that have been made are those on the places 
of B. Bender, in the southeast quarter of section 2; J. Byers 
and J. Beeler, in the southeast quarter of section 35; P; l\foore, 
in the northwest quarter of section 26 (18 N., 2 E.); H. Nichols, 
in the northwest quarter of section 11, and J. New, in the north-
west quarter of section 11 (18 N., 2 W.). All of these deposits 
are above the ground-water level. 
The Bender deposit is kown to underlie an area of 70 by 15 
yards, to have an average depth of 15 feet, and a stripping of 
2% feet. A section at the pit shows (a) stripping, 2% feet; 
(b) gravel, a little above average in size and with lenses of fine 
sand, 2% feet; (c) a very nne gTavel and fine sand grading into 
one another, 2% feet; (d) crystalline boulders, ranging from 2 
to 8 inches in diameter, 1 foot; (e) gravel a little above average 
for size, 9 feet. The amount of weathering is below the average 
for a bed above ground-water level, and the durability for road use 
is above. 
On the Byers and Reeler places the deposit has an extent of 60 
. by 20 yards, a depth of 22 feet and a stripping of 21;2 feet. The 
sizes of the material are a little below the average. 
Besides the two deposits mentioned in the preceding paragraphs 
there are numerous others in this neighborhood. Many of the 
cellars and dug wells of Zionsville are in the gravel, and at various 
places, both north and south of this town; material is known to be 
present in the bluffs, but has not been opened. In addition to 
these unopened bluff deposits, excavations of various kinds have 
shown that great quantities of gravel exist beneath the flood plains. 
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Creek gravel, which is deposited in bars on the lower flood plain 
and in the creek channel at times of flood, furnishes one of the 
main sources of supply for this vicinity. 
The bed on the Moore farm is known to underlie the bluff for 
about 200 yards, with a stripping of about 3 feet and a thickness 
of 15 feet. The sizes of the material would be about average 
if the fine sand, which composes -over half of the deposit, were 
screened off. The flood plain on this same farm for 2 or 3 acres 
is known by rough rests to be largely underlain by gravel and fine 
sand, but the depth has not been determined. 
On the Nichols and New places a deposit of gravel and fine 
sand extends for a couple of hundred yards along the bluff, hav-
ing a depth ranging between 10 and 22 feet and a stripping be-
tween 1 and 4 feet. Many lenses of fine sand and gradations into 
fine sand are present. A section shows (a) stripping, l:I;2 feet; 
(b) average size gravel, 2 feet; (c) fine sand, 2 feet; (d) gravel 
above the average for size, 3 feet; (e) average size gravel with 
large lenses of fine sand, 2 feet; (f) gravel above the average 
for size, 5 feet. The rock percentages are 87 lime&tone, 9 crys-
tallines, 3 shale, and 1 chert. About 1,500 cubic yards, at a 
cost of 15 cents each, are used in the annual repairing and build-
ing of roads. These roads, where kept in proper repair, are 
smooth and giving good satisfaction. 
With 8 feet of gravel above and 8 feet below ground-water level, 
is a workable bed of gravel on the L. Kendall place, in the south-
east quarter of section 16 (18 N., 2 E.). The stripping is 3 feet, 
and the sizes of the material, excepting fine sand, which makes up 
a third of the deposit, are about average. The rock percentages 
are 85 limestone, 10 crystallines, 3 shale, 1 chert, and 1 slate. "-
A similar material is found underlying about 2 acres, as plow-
ing and post holes show, on the Susan Hull property, in the north-
west quarter of section 21 (18 N., 2 E.). This deposit is 7 
feet deep and is covered by 2Yz feet of surface. 
An extent of 50 by 15 yards of gravel beneath ground-wate-r 
level is known to be present on the William Groover property, in 
the northeast quarter of section 24 (18 N., 1 E.). The stripping 
is 3 feet and the depth has not been determined. The size of 
the material is considerably below the average. 
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On the W. H. Witt. land, in the southwest quarter of section 13 
(18 N., 1 E.), is a small bed of gravel beneath 2lj2 feet 'of 
stripping. 
In concluding the mention of the Boone Oounty deposits the 
writer will suggest that for areas without gravel and where it is 
necessary to hanl it for several miles, as in the central part of the 
civil township of "'orth, the northwest and central parts of Perry, 
the central and eastern parts of ;r efferson, the southern part of 
Clinton, and the northwestern part. of :Marion, that careful in-
vestigation be made as to the durahility of the better road metal, 
limestone, and the cost of obtaining the same on the nearest 
railway switch. 
SECTION IX. 
THE ROADS AND ROAD MATERIALS OF A PORTION 
OF WESTERN INDIANA. 
EMBRACING THE COeNTIES 01,' TIPPECANOE, WAItREN, FOUNTAIN, 
1\fON'I'GO~UmY, VERMILLION, PARKE, VIGO, CLAY, 
SULLIVAN AND KNOX. 
By J. T. SCOVELL. 
The counties abO've mentioned whO'se rO'ad materials are treated 
in this section are in the valley of the Wabash and, excepting 
Clay and 1\fontgO'mery, they border on that river.' The Wabash 
rises in the central-western part of Ohio and flows northweSterly 
to Huntington, in northeastern Indiana:, thenCe southwl'JISterly 
to the region of CO'vington, in Fount.ain Count.y, t.hence sOutherly 
intO' the Ohio River. lTrom its source to Huntington the river 
occupies a recent or pO'st-glacial channel, with banks and bed 
of drift materials, having no bluffs, terraces nor jlood plains. 
Belo,,' Huntington the river followtl t.he O'ld Erie-Wabash channel, 
that formerly carried the surplus waters of I.Jake 1\faumee. 
For much the greater part of its course t.his old channel fO'llows 
an ancient preglacial channel that, l).as been partially filled wit.h 
glacial drift. In' the northeastern part. of Fountain Count.y the 
river flows for a few miles in a recent. channel with bed and 
banks of rock. The same is true at Delphi, in Carroll Count.y, 
at I.Jogansport, and at other places. It is supposed that some ob-
strnction, probably masses of gla~ial drift, forced the old Erie-
Wabash to t.ake shorter cO'urses and cut new channels across the 
necks of curves in the ancient channel. From Attica, in Foun-
tain County, southward there is no doubt about the preglacial 
channel. From Huntington the valley of the Wabash, including 
flood plains and terraces, is one to three miles wide, spreading out 
in some places, as in Vigo County, to a width O'f five or six miles. 
The flood plain is from a half mile to twO' miles wide, reaching 
(571) 
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in some places a width of three or four miles. This flood plain 
rises from 8 to 20 feet above low water in the river, and is usually 
composed of silt, clay and fine sand, but sometimes the great body 
of the plain is heavy gravel covered with a thin layer of silt, 
as in the southern part of Vigo County. In.general the fine silts 
characteristic of the flood plain rest on the masses of sand and 
gravel that form the bed of the river. 
The river zigzags across the flood plain from bluff to terrace and 
terrace to bluff, cutting the plain up into sections of different 
lengths. The terraces rise from 15 to 75 feet above low water 
in the river, and are generally composed of sand and gravel. 
Sometimes what se€ms to be a terrace is really a rock shelf, sand-
stone, limestone or shale. The old river that formed the terraces 
zigzagged across the ancient channel from bluff to bluff, so that the 
terrace is cut up into sections. A t Williamsport, in Warren 
County, the river flows along the bluff on the west. At Portland, 
in Fountain County, it flows along the bluff on the east. In the 
southern part of Warren County the river, or its flood plain, has 
again shifted to the bluff on the west, and the terrace is on the 
east. Below Covington the river flows near the east bluff, and the 
terrace is on the west. Below Newport the river has again 
crossed to near the west bluff and the terrace is on the east. 
At Lyford, in the southern part of Parke County, the river is 
near the bluff on the east and the terrace is on the west. Through 
Vigo County the river is nearer the west bluff and the terrace is 
on the east. In the northern part of Sullivan Oounty the river 
flows near the bluff on the east and the terrace is on the west. 
The terraces at Cayuga, in Vermillion County; at Montezuma, 
in Parke County, and at Terre Haute, in Vigo County, seem to 
occupy basins or wide places in the ancient channel. Along the 
bluff in the northern part. of Parke County,· at several points in 
Vigo County, and in the northern part of Sullivan County, there 
are sand dunes and great deposits of wind-blown sand. These 
dunes seem to indicate that the ancient channel must have been 
occupied for a long period of time by a lake or a sluggish· stream. 
Deep wells at Lafayette, Attica and Terre Haute show that there 
are at least 100. feet of sand and gravel between low water in 
the river and the bed of the ancient channel. Deep wells in the 
I 
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terrace at Terre Haute and tests made fo.r gravel sho.W in general 
rather coarse gravel at.or neal' the surface, while the Io.wer Po.rtio.ns 
are o.f sand o.r much finer gravel. This arrangemE;lnt suggests a 
delta fo.rmation. It is interesting to note that the sand and 
gravel in the terraces are stratified but no.t well asso.rted, fine sand 
and co.arse gravel sto.nes o.ccurring together, o.ften associated with 
large bo.ulders and so.metimes with angular fragments o.f coal and 
shale and masses of bo.ulder clay. 
At many places in 'Warren, Tippecano.e, Mo.ntgo.mery, Clay 
and other co.unties o.ld channels and basins have been partially 
filled with sand and gravel, and these materials then co.vered with 
prairie soil or with boulder clay of varying thickness. In Jordan 
Township, Warren County, o.n sectio.ns 7, 8, 17 and 18 (22 N., 
10 W.), there is a deposit of "water gravel" having an area o.f at 
least 1,000 acres. The gravel is from 10 to. 15 feet thick and is 
covered with from 3 to 6 feet o.f prairie So.il and clay. Such gravel 
deposits are usually filled with water. In the no.rthern part of 
Clay County there is a preglacial channel that has been partly 
filled with sand and gravel, and these co.vered with boulder clay 
from 5 to 30 feet deep. In a mine at Fontanet, Vigo Co.unty, 
they found a little stream bed with sand, gravel alid boulders 
covered 100 feet deep with bo.ulder clay. 
In Tippecano.e, }'o.untain and J'lfo.ntgmnery co.unties there are 
irregular gravel ridges that seem to be eskers, and hundreds of 
little mounds 0.1' hills o.f sand and gravel that are perhaps kames. 
Shawnee Mo.und, in southwestern Tippecano.e Co.unty, is tho.ught 
to be a kame, and a long gravel ridge no.rth o.f Romney, in the 
same county, is a good illustration of an esker. But many gravel 
depo.sits that look like kames when investigated are found to' ex-
tend far -below water level, filling some o.ld channel 0.1' basin. 
Thus we may ·find a gravel depo.sit whose base and bo.dy is subter-
ranean or water gravel with a summit of kame gravel. About 
Lafayette and Attica these kame-like deposits co.ver the face of 
the bluff and blend with the terrace so as to greatly obscure the 
features o.f each. 
There are also. quantities of good gravel in the streams. This 
gravel may come from the terraces, may come from disintegrating 
boulder clay, but perhaps more largely from little pockets of gravel 
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distributed irregularly through the boulder clay. In Tippecanoe 
and Warren counties gravel and boulder clay are frequently inter-
stratified, the clay being sometimes the more abundant and some-
times the gravel forming the thicker beds. These masses of sand 
and gTavel are supposed to have been deposited by the glacier, but. 
in general the forms have been largely determined by running 
water. As the glacier moved slowly southward, t.he sunlmerfloods, 
the streams from the wasting ice, filled many 'of the old channels 
and basins with sand and gravel, much as a delta is formed, the 
finer materials in general below, the coarser above, but the ma-
terials in the upper portions are seldom well, assorted.· The ad-
vancing ice gradually covered these deposits, protecting them 
somewhat from erosive agencies. As the gl~cier retreated the 
materials of t.he drift covered the deposits of gravel. In some 
cases the summer floods carried away the drift and o.ften large 
quantities of the gravel. In other cases thp sand and gravel 
remained undisturbed under its cover of drifti materials. Recent 
drainage channels, cutting down into the drift, occasionally dis-
close some of these hidden masses, or it may !be that a well or a 
mining shaft reveals the presence of these buri~d gravels. 
The interstratification o.f clay and gravel ¢'ay perhaps be ex-
plained by a second advance of the ice, or by! alternate advances 
and retreats of the ice for a few miles, on a/?count of changing 
climatic conditions. Eskers, kames and similat forms o.f drift are 
possibly divisible into two dasses; first, tlJ!ose that stand on 
boulder clay and are probably the products of I the last advance of 
the iee,perhaps formed while the glacier was ~uilding the Shelby-
I 
ville moraine; second, those that stand in old i channels or basins, 
seeming to be products of the first advance of ~he ice, modified in 
form by later ice, and perhaps surrounded wi~h boulder clay, but 
not covered by it. The sand and gravel of thje region under dis-
cussion is therefore seen to be abundant and to! exist under a.great 
variety of forms and circumstances. . i . 
In general the sands and gravels o.f this r~gion are of glacial 
origin. Tlwy are for the most part derived: from broken-down 
granite, sandstone and limestone rocks. The rand, especially the 
finer sands, are neady pl1l'e quartz. This qu~rtz may have been 
derived .from disintegrating sandstones or gra*itic rocks, or from 
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geodes of limestone rocks. In the coarser sands and finer gravels, 
diorite, felsite, granitic and limestone grains occur, and in the 
coarser gravels they make up the bulk of the mass. Fully one-half 
of the quartz iri the coars€r gravel is derived from geodes. A 
large per cent., often as much as 2i5 per cent. to 35 per cent., of 
the pebbles in coarse gravel are of limestone. These limestones 
may be solid and of good quality and may help cement the I!lass 
together, but they can not compare with the granites in capacity 
to resist a crushing iorce. 
Almost everything called gravel is used for road building.. In 
general bank run material contains too much sand for first-class 
road metal. In some places rock has been used in road builg-
ing, but there are no profitable quarries in the region covered in 
this report. 
TIPPECA NOE COUNTY. 
Area in square miles ........ : ......................... : ........ " . 488 
Population in 1000............................................. .38,659 
Miles of pulJlic roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825 
Miles of improved roads .. , .... " ......... , ......... , ......... , . 400 
Percentage of roads improved. '" ............................ ,. .. 48.4 
Miles improved with graveL................ . . . . . . . . . . . . .. . . .. . 400 
Miles improved with crushed stone .. , ........ " .. .. .. .. .. .... .. . None 
Average original cost of gravel roads pel' mile. . . . . . . . . . . . . . .. . . . $850 
Total original cost of improved roads ..... , ..................... $:340,500 
Annual cost'of repairs per mile on gravel roads 5 years old.. .. .. . $50 
First improved roads lJuilt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1868 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 5 
Satisfaction of farmers with investment in improved roads. . . . . . . Good 
Authority ................................ R. R. Cheney, County Auditor 
Tippecanoe County is in the western central part of the State. 
It is bounded on the north by Carroll and White. counties, on 
the west by Benton, Warren and Fonntain counties, on the south 
by Montgomery County, and on the oast by Clinton and Carroll 
counties. The c...ounty comprises townships 21, 22, 23 and 24 
north, in ranges 3, 4, 5 ~nd haH of 6 west of the second meridian. 
The. Wabash River flows across the county and its valley is 
the dominant feature in the topography of its area. The river 
enters the countv at the northeast corner and flows southwesterly 
. . . 
to near the center, then westerly to within about two miles of the 
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west line of the county, thence southwesterly, crossing the county 
line about ten and a half miles north of the southwest corner. The 
surface of the county for the most part slopes toward the Wabash, 
and the smaller streams of the county all fJ.ow into that river. 
Tippecanoe River enters the county about three and a half miles 
west of the northeast corner and flows into the Wabash after a 
course of about six miles in the county. Other streams from the 
north are Burnett's Creek and its branches, Big Indian Creek and 
its tributary, Little Indian Oreek, and Little Pine Oreek, which 
flows into Warren Oounty. From the southeast and south the 
chief tributaries are Sugar and Buck creeks, which rise in Oar-
roll Oounty. Wildcat Oreek and its branches drains the south-
eastern part of the county, 'Vea Oreek drains the central southern 
part, and Flint Oreek drains several sections into the Wabash near 
the west county line. 
The elevation of the Wabash at I,afayette is about 500 feet, 
and the bluffs about I,afayette rise about 230 feet above the river. 
Probably few if any points in the county rise more than 800 
feet above tide. 
Sand and gravel are abundant in Tippecanoe Oounty. There 
are immense quantities of sand and gravel in the banks and bed of 
the Wabash River and great quantities along the Wildcat and 
Vvea creeks in their lower courses. In the southern portion of the 
county there are immense deposits of esker gravel. There is also 
considerable stream gravel and some morainic gravel. . In addi-
tion there are some gravel deposits of unknown extent buried 
under thick beds of clay. 
Tippecanoe Township. 
In Tippecanoe Township, in the northeastern part of the county, 
there is considerable gravel in the second bottoms and bluffs of 
the Wabash and Tippecanoe rivers. Tyler Hill, on section 3 
(24 N., 3 W.), is a gravel deposit in the bank of the Wabash. 
LefHer Hill, on the southeast quarter of section 5, is a gravel 
deposit in the bank of the Tippecanoe, and Hog Point Hill, in the 
north half of seGtion 9 is also a gravel deposit of considerable 
extent. The Booth gravel pit, on the northwest of the southeast 
of section 9, is perhaps in the Hog Point Hill deposit. The gravel 
in these localities is of good quality. There are a few boulders 
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and 30 to 40 per cent. of sand, but bank run mat.erial makes good 
roads. No definite idea could be gained of the area of these 
deposits except that they are large, many acres in extent. The 
cov~ring of soil or clay is generally very thin, seldom more than 
12 to .30 inches, so that the gravel is easily accessible. 
The gravel at Hog Point Hill is from 20 to 30 feet thick, rest-
ing on heavy beds of blue clay. I found nO place in this region 
where the gravel deposits reached water level: They appear to be 
bluff deposits. The Skigley gravel pit, on the east half of the 
northeast quarter of section 8 (24 N., 3 W.), is in a deposit of at 
least five or six acres, and there is a face of about 20 feet ex-
posed. Nothing definite is known about the depth. The soil 
covering is very thin, being only a few inches. The gravel is of 
good quality with a few boulders and considerable sand inter-
mingled. There is some cemented gravel in the bank, but it does 
not occur in large masses, so it does not seriously interfere' with 
the working of the pit. 
The Sterrett gravel pit, on the south part of section 7; the 
Smith pit, on the northeast quarter of 7, and a pit in the south-
west quarter of 5 (24 N., 3 W.), each furnishes good gravel. In 
general there are only 12 to 15 inches of soil over the gravel. 
Nothing definite is known as to the area of these deposits, but 
there are doubtless several acres in each. The,re are only 10 to 
15 feet of gravel exposed in these pits, but the deposits are. claimed 
to be at least 20 to 30 feet thick. 
In the 15th Annual Report of the Indiana Department of 
Geology Prof. Gorby gives sections of a large number of wells. 
Some of these sections give information in regard to the distribu-
tion of gravel in this region as fonows: A well at the residence 
of Mr. John Gross, on the southwest quarter of section 4 (24 N., 
3 W.), near Leffler's Hill, shows: 
Section of Gro.qs Well. 
Feet. 
1. Son.......................................................... 6 
2. Gravel... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40 
3. Gray clay .................................................... 10 
4. Gravel .......................................... : ............ 10 
Water at .........................................•.......... 66 
About the level of the water in the Tippecanoe River. 
37-GeologY. 
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A section of M. L. Thomas's well, on Moats Creek, northeast of 
the northwest of section 8 (24 N., 3 W.), not far from the Sterrett 
and Smith gravel pits, shows: 
Section of Thomas Well. 
Feet. 
1. Soil and clay ..... ". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
2. Gravel and sand .............................................. 20 
3. Hardpan ......... : ............. 0' •• " •• , •••••••••••••• " • • • • • • • • •• 20 
4. Sand and gravel ............................................. 25 
5. Gray "clay .................................................... 2 
Total ........................................................ 71 
The section of Newton Smith's well, on the south line of section 
6 (24 N., 3 W.), near the Smith gravel pit, shows: 
Section of. N. Smith' 8 Well. 
1. Soil 
Feet. 
2 
2. Sand .................•...................................... · 28 
3. Blue clay .................................................... 50 
4. (JQarse gravel ................................................ 5 
Total to water ........................... " ................. , 85 
Mr. Smith says it is common to find water in the gravel below 
the clay. These gravel deposits are exposed in the bluffs of 
streams "in some cases clearly resting on beds of clay. The well 
sootions inoicate that sand and gravel are somewhat widely dis-
tributed in this region; that the deposits are from 20 to 40 feet 
thick, resting on thick beds of clay or hardpan, and that below 
the clay there are also extensive beds of gravel. 
The town of Battle Ground is located on section 23 (24 N., 4 
W.). It stands on a terrace of clay, sand and gravel. The latter 
seems to be abundant, yet only a few pits have been opened. The 
Fisher pit, on lot 3 of Burnett's reserve, and others on lots 1 
and 2 of the reserve, are just east of town. The gravel is of good 
quality but contains considerable sand. N. Klassen has a pit on 
the southwest quarter of section 27 (24 N., 4 W.), just south-
west of town. It furnishes good road material. A section of 
J. M. Hicks' well at Battle Ground, as given by Prof. S. S. 
Gorby, shows:' 
~ 
I 
I 
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Section of lhcks' Well. 
1. Soil 
••• 0 ••• 0.0 ••• 0 ••• 0.0 ••• 0 •• 00 '" •••••••• '0 •••••••• , •••••••• 
2. Hardpan .................................................... . 
,3. Gravel and sand ............................................. . 
Feet. 
3 
3 
73 
Total ........................................................ 711 
A section of J. P. Clute's well shows: 
Section oj Clute's Well. 
Feet. 
1 Soil and clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
2. Coarse gravel ................................................ 25 
3. Sand ......................................................... 30 
4. Blue clay .................................................... 1 
Total ...................................... : ................ 60 
A section of the bluff of Burnet.t's Creek, north of Battle 
Ground, as given by Prof. Gorby, shows: 
Section of Bluff of Burnett's Creek. 
1. ,Soil and yellow clay ......................................... . 
2. Fine sand ................................................... . 
3. Blue clay ............. " ....... , .... '" ... , ...... '" ., ...... . 
Feet. 
10 
30 
50 
Total ........................................................ 90 
Another section of the same bluff shows: 
Feet. 
1. Yellow clay .................................................. 4Q 
2. Gravel ....................................................... 50 
Total ........................................................ 90 
The section of John Livingstone's well, on the northeoast of the 
northeast of section 28 (24 N., 4: W.), about two miles west of 
Battle Ground, shows: 
Section of Livingstone Well. 
Feet. 
1. Soil and yellow clay.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
2. Dry sand, fine ................................................. 20 
3. Blue clay ... : ................................................ 30 
4. Cemented gravel .............................. :.............. 2 
5. Loose gravel ................................................. 13 
Total to water............................................... 95 
I 
I 
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The section of James Bryant's well, on the west half of the 
northeast quarter of section 29, about three miles west of Battle 
Ground, shows: 
Section oj Jame8 Bryant Well. 
1. Soil and yellow clay ........................................ . 
Feet. 
4 
2. Blue clay .................................................... 50 
3. Dry sand •................................................... 20 
4. Coarse gravel ................................................ 2 
Total to water ................................................ 76 
There is a good gravel pit on Mr. Bryant's place. Mr. A. P. 
Oatherwood, on the east half of the southwest quarter of section 
29 (24 N., 4 W.), also has an abundance of good gravel. There 
are about 15 feet of gravel exposed in the pit, with not much 
sand. P. G. Smith, in the east half of the northeast quarter of 
section 9, has several acres of good gravel. Material from this 
deposit was used in making the Brown gravel road. along the east 
line of sections 4, 9 and 16 (24 N., 4 W.). Gravel is found at 
several places in the banks and bed of Burnett's Greek, which 
drains the western portion of Tippecanoe Township. 
Wabash Township. 
Along the river in the edge of the terrace on sections 8, 17, 18 
and 19 (23 N., 4 W.), there is an abundance of sand and gravel. 
Nothing very definite is known as to the extent or depth of the 
deposit, but it is supposed to be several hundred acres in area, and 
from 50 to 75 feet belO'W low water in the river. The Oatherwood 
pit, on section 19, yields large quantities of excellent sand and 
gravel. Occasionally great masses of cemented material occur. 
The Big Four Railway and the Lake Erie Railway have extensive 
gravel pits on sections 30 (23 N., 4 W.), and 25 (23 N., 5 W.), 
just south of the Purdue University grounds. Great quantities 
have been taken out for the use of the railways, as well as for 
shipment. These pits furnish good .road material. 
The Pierce gr3;vel pit, on the northwest quarter of section 36 
(24 N., 5 W.), is in a deposit of four or five acres, which shows 
soil and clay 4 to 6 feet and sand and gravel 8 to 10 feet, to 
water. This pit. furnished gravel for the Lyman gravel' ;{;ad and 
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others in its neighborhood. In the northern portion of the town-
ship there is very little gravel. I could not learn of any workable 
pits. 
Miller's pit, on the southwest of the northeast of section 3, and 
Gaylord's pit, on the southeast of the northwest of 3 (24 N., 5 
W.), are in a deposit of unknown depth and area. The section 
exposed is: 
Feet. 
1. Soil aud clay ................................................ 2 to 3 
2. Sand and graveL ............................................ 5 to 6 
to water. \ With a scoop in the Miller pit they took out gravel to 
a depth of 34 feet below water level, without reaching the bottom 
of the deposit. This gravel is in the valley of Indian Oreek and 
is thought to be several acres in extent. The material is rather 
fine, containing about as much sand as gravel, but it is considered 
good road material, and has been used in . improving most of the 
roads in the central portion of the township. There is some gravel 
along the streams in the north and in the southern portion. Bole's 
pit, Kidwell's pit, and Oole's pit may be mentioned, but they are 
not considered of much importance. 
There is thought to be an. abundance of gravel in the south-
western part of the township, but little has been developed. 
Shelby Township. 
The northern portion of this township has no good gravel pits. 
The material for improving the roads of this portion of the 
township came largely from the Judd pit in White County. The 
gravel roads in the central portion of the township were made 
with gravel from the Gaylord and Miller pits in Wabash Town-
ship. In the western central portion several deep wells show: 
Ji'eet. 
1. Soil and clay .....................................•........ 20 to 25 
2. Sand and graveL .......................................... 20 to 80 
It is quite. possible that in some localities the sand and gravel 
may be so near the surface that It might be taken out with profit, 
but no such localities have been disoovered, unless Gaylord's 
I 
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and Jordan's pits, and other deposits along Indian Creek, are such 
localities uncovered by the work of running water. 
In the southern portio.n of the township in the river terraces and 
along the bluffs of Indian Creek there is an abundance o.f gravel. 
The Indian Hill pit is in the bank of Indian Creek on the no'rth 
half of the northwest quarter of section 17 (23 N., 5 W.). As 
opened the pit shows: 
Feet. 
1. Soil and clay ................................................ 2 to 4 
2. Gravel .................................................... 18 to 20 
It is called good road material. Large quantities of gravel are 
shipped from this pit to points in the northeastern portion of 
Warren County. 
Washington, Township. 
This township, lying in the northeastern part of the county, 
has plenty of gravel. In general along the river bluffs there is 
sand and gravel and boulder clay. Peter Ritterath has a good 
gravel pit on the northeast quarter of section 31 (24 N., 3 W.). 
It is several acres in extent and shows soil and clay one to three 
feet, gravel exposed 15 to 20 feet. There is considerable fine sand 
in the deposit, but it is called good road material. George Frida 
hasan abundance of gravel on the northeast quarter of section 20 
(24 N., 3 W.). It. is of good quality, perhaps a. little coarser 
than that in Ritterath's pit, and makes a good road. 
On the southeast of the northeast of section 16 there is a large 
body of good road material, containing some fine sand and a few 
boulders. On the northwest of the northeast of section 15 there 
is a large deposit of gravel and sand. There is but little very fine 
sand and but few bo.ulders. This deposit consists of several acres 
and is pe:r'haps 20 feet thick to the level of a little creek. The sec-
tion exposed contained a large per cent. of coarse gravel. The 
Culp gravel pit, in the northeast of the southwest of section 11, 
yields an abundance of good road material. There is also. some 
good gravel along Sugar Creek. 
Buck Creek S"tation is on the northeast cornBr of the northwest 
quarter of section 33 (24 N., 3 W.). A section of a well, given 
by Prof. Gorby, shows: 
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Section oj Well at Buck Creek Station. 
Feet. 
1. Soil and yellow clay.......................................... 5 
2. Blue clay .................................................... 15 
3. Fine yellow sand............................................. 30 
Total .................................. -....... , .............. 50 
Another section by Prof. Gorby, about one mile west of Buck 
Creek, shows: 
Section One Mile West oj Buck Creek. 
Feet. 
1. Soil and yellow clay ................ '. . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
2. Gravel and sand .............................................. 49 
3. Blue clay .................................................... 5 
Total ........................................................ 60 
East of 13uck Creek are the Buck Creek bottoms, a flat, prairie 
like country with deep black soil. Wells in this region, according 
to J. C. Eckhart, show: 
Feet. 
1. Black soil about. .......................................... ··· 6 
2. Quicksand about ............................................. 20 
3. Blue clay .................................................... 6 
4. Sand or gravel. ................................................ lOt 
Perry Township. 
This township lies south of Washington, and corresponds to. 
township 23 north, range 3 west. The North and Middle branches 
of Wildcat Creek flow across the township from the east, uniting 
in seetion 18 near the western boundary. The surface along these 
streams is much broken, exposing many deposits of gravel, some 
of considerable size. 
Blinkenstaff's pit, on the northeast of the southwest of section 
11, is in a deposit of 5, or 6 acres in extent. An exposure in 
the bank of a little creek shows soil and clay 1 to 3 feet and good 
gravel 18 feet. There are small deposits at other points along the 
North branch of Wildcat Creek. On George Griffith's place, in 
section 7, there is a large deposit. of gravel extending on to other 
farms. It is a good material and is perhaps the largest deposit in 
the township. 
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On the northwest quarter of section 21 Owen McOormick has 
8 or 10 acres of gravel in the bluff of the Middle branch orf Wild-
cat Creek. Where it outcrop~ in the bluff there is but little strip-
ping, but back in the hill there is 10 to 15 feet of soil and clay 
over the gravel, so that there are probably not more than 2 or 3 
acres that can be worked at a profit. There are only about 10 
feet of gravel exposed in the pit, but it is thought to extend much 
deeper, a, thickness of 25 to 30 feet being claimed. It appears to 
be of very good quality. Frank Eagleshoff has also a deposit of 
good gravel on the northwest quarter of section 20. 
Wallace Patton has an ablindance of gravel on the south part 
of section 22 .• but it is under 4 to. 6 feet of soil and clay. F. M. 
Widner, Samuel vVeaver and Samuel Payne have large quantities 
of gravel on section 28, with only two or three feet 0'£ stripping 
above, and so situated in the creek bluff ~s to be easily accessible. 
The gravel is generally good, with some cemen~d material and 
some fine sand. Wells and exposures in pits and bluffs show this 
deposit to be at least 15 to 20 feet thick, apparently resting on 
blue clay. 
Ben De Long has gravel on the so.uthwest quarter of section 22, 
and R. Baker on the northwest quarter of, section 27. Ed Snyder 
has considerable good gravel near the center of section 25, and 
Harry E. Yundt has some gravel on the southeast of the southwest 
of section 25. In general gravel is common along the Middle 
branch of Wildcat Creek. 
On the northeast of the southeast of 27 and the no.rthwest of 
the southwest of 26 there is a large deposit of gravel o.n Irwin 
Peters' farm south o.f the creek and on H. Hoffman's place north 
of the creek. It is a good material and easily accessible. On 
Calvin Peters' place, southwest of the northwest of 26, there is 
a great bluff of boulder clay that, within 40 rods, becomes a bluff 
of gravel. Browning Hill, on the southeast of the southwest of 
section 34, is apparently the highest point in the region. It 
seems to be made up mainly of fine sand with some gravel. The~ 
is an abandoned gravel or sand pit in the summit of the hill. 
This hill is perhaps a kame or other form of glacial deposit. 
----------------
r 
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Fairfield Township. 
This township, including the city O'f Lafayette, lies west of 
Perry and forms the greater part of toWnship 23 north, range 
4 west. The Parker gravel pit, O'n the southeast quarter of section 
3, is in a large deposit on the east side of Wildcat Oreek, near 
the river. There are 30 or 40 acres O'f gravel of unknown thick-
ness. There is some cemented material, some fine sand and a few 
boulders, but in general the gravel is of excellent quality. Hilt's 
pit is on the east half of the nO'rthwest quarter of section 10, on 
the west side of Wildcat Oreek. This pit is in a deposit 10 or 12 
acres in extent. The exposure' shows: 
Feet, 
1. Soil and clay ................................................. 2 to 4 
2. Good gravel ................................................. 10 
The gravel is knO'wn to' extend much deeper, at least belO'w 
water level in the creek. The Heilman pit, the Dave Miller pit, 
and others on the northeast quarter of section 10, east of Wildcat 
Oreek, indicate abundance of gravel along- this stream. It really 
is more widely distributed than these pits indicate, for pits are 
opened only in the most available places. 
Frey's pit is in an extensive deposit of gravel near the center 
of sect.ion 21. Nothing definite is known about its thickness or 
extent.. This deposit. has furnished large quant.it.ies of gravel t.o 
Lafayette for many years, and there are at least four or five acres 
remaining available for the future. The following sectiou was 
exposed in the pit: 
Seetion at Frey Pit. 
Feet. 
1. Soil and yellow clay ... " ............... , ............ " ....... 2 to 8 
2. Gravel ...................................................... 1 to 2 
3. Yellow clay, about........................................... 4 
4. Cemented gravel ............................................ 1 to 2 
5. Good gravel .........................•...................... 15 
There is some fine sand and a few boulders intermingled, but 
in general the gravel is of t.he best quality. 
On the i'louthwest of the southeast of section 29 there is a large 
deposit of gravel from which great quantities have been removed. 
An exposed section in Reed Beard's pit shows: 
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Section in Beard's Pit. 
Feet. 
1. Soil and yellow clay .......... ~ ............................... 2 to 4 
2. Yellow clay with pockets of gravel. ........ , .................. 2 to 3 
3. Yellow clay ................................................. 2 to 3 
4. 'rhin layers of clay alternating with thin layers of gravel. .. .. . 3 
5. Blue clay with pebbles. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. . 3 
6. Yellow clay with pockets of gravel. .. .. . . .. .. .. .. .. .. . . .. .. .. . . 2 
7. Fine gravel or sand exposed. ... ... ... ... ... ... ... ... ... .. .... 15 
The material is good for concrete or roads, but there is t0'o, much 
clay for profitable working at the present time. 
On the east half of the northwest quarter of section 29 in the 
north bank of the creek there is a gravel or sand pit which shows 
the following section: 
Sa·tion of Pit 1'n Jl\urlh Blink of the Creek. 
Feet. 
1. Soil and clay, about. ..................................... " ... 4 
2. Gravel.,...................................................... 1 
3. Yellow clay .................................................. 3 
4. Sand......................................................... 1 
5. Yellow clay .... '" .......................... , ............. :.. 3 
6. Fine gravel or sand exposed .. " ........ " ..................... 10 
On the south side of the creek there is a great bluff of clay as 
follows: 
Section of Pit on the South Side of the Oreek. 
Feet. 
1. Soil ......................................................... 2 to 3 
2. Yellow clay with thin layers of cemented gravel. . . . . . . . .. .. . . . 30 
3. Coarse gravel ............................................... .5 
4. Blue clay ................................................... 20 
On the south side of this bluff, about 40 rods away, there is an 
abundance of gravel. On the southwest quarter of section 29, on 
the south part of section 30, and on the northwest of section 31 
there is an immense body of gravel. There are pits on each side of 
the Wabash Railway in the southwest quarter of section 29 and 
Stidham's pit is on the northwest qRarter of 31(23 N., 4 W.). 
The gravel is of excellent quality; The inwcrstratification of clay, 
sand and gravel found on the southeast quarter of section 29 does 
not appear on sections 30 and 31 in the pits opened. The gravel 
runs deep, at least to low water in therivetj a-bout 60 feet.· 
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In the 15th Annual Report .of the Indiana Department of .Ge-
ology, page 87, Prof. Gorby says: "The area of the great basin 
in the central part of Tippooanoe County is not less than 250 
square miles. This ancient basin is now filled with gravel, con- . 
taining a small proportion of clay, sand and boulders. The fol-
lowing section of the drift at I~afayette is approximately c.orrect: 
Section of Drift in the Vicinity of Lafayette. 
Feet. 
1. Soil •...••............................... · ... ···· •• •·••·•••• 2 
2. Sand ...................................................... 10 
3. Gravel, clay and sand ... , ................................... 70 
4. 'Gravel, coarse ........................ , ................... ,. 20 
5. Gravel and boulders ....... ~ ....... " ., ................ " .,. 20 
6. Oemented gravel ........................................... 40 
7. Sandstone (cemented sand).................................. 6 
8. Oemented gravel and boulders .............................. · 15 
To ,surface at artesian well. .............. , .. .. .. .. .. .. .. .. .. .. . 183 
Section of artesian well. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 
Total...................................................... 353 
Other sections given by Prof. Gorby show a much larger propor-
tion of cemented gravel than I saw, and a much less amount of 
blue and yellow clay. No accurate estimate can be made, but if 
the gravel only extends to water level, the amount about Lafayette 
is simply immense. 
Sheffield Township. 
This township lies in the eastern central p01tion of the county, 
and corresponds to township 22 north, range 3 west. The South 
branch of Wildcat. Creek flows into. the townBhip from t.heeast 
through sections 25 and 26 into 27, then turns north through the 
central portion of the township. Dayton, on sections 4 and 9, 
is the chief town of the township. Along the creek there are great 
bluffs of boulder clay with many small deposits of grl!Lvel, and this 
is generally of good quality. But the great body of gravel in the 
township is 'in the. northwest portion in the vicinity of Dayton. 
The Dayton Mound, an esker, is the most conspicuous feature of 
this regio.n. It is located mainly on sections 5, 6, 7 and 8. It 
is about 3f,,, of a mile long, 1,4 of a mile wide and about 150 feet 
high, and is composed of sand and gravel, perhaps more sand than 
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gravel. The Lake Erie, and Western Railway has taken immense 
quantities of material from this mound, and an interurban railway 
is now taking material from it for ballast. 
To the east of the Mound on the southwest of the southeast of 
section 4 the railroad has an e,xtensive pit. The depos.it is at least 
12 to 15 acres in extent and there are about 10 feet of gravel to 
water, and at least as much more below water level. In this de-
posit I found some rather rotten stones and some fine sand, but 
the railway people call it good material for their purposes. 
On the northwest of the southwest of section 4 there is another 
pit in which there are 25 to 30 feet of gravel to water. The 
gravel in this pit seemed coarser than in the mound and of better 
quality than that in the railway pit. 
From the Mound several pits were in sight, some of which were 
in hills that seemed to be kames or the remains of eskers. Among 
others are the Frends pit, on the northwes,t of the northwest oof 
section 17, and Elliott's pit, on the southwest of the northeast of 
18 (22 N., 3 W.). Northwest of the, Mound there is a large de-
posit of gravel on the southwest quarter of section!? It is covered 
by 2 or 3 feet of soil and has not been fully explOlred. On the 
northeast of the northeast of section 4 and the northwest of the 
northwest of section 3 there is a considerable deposit of gravel. 
In fact, sand and gravel are abundant everywhere in the north-
western part of Sheffield Township. The gravel along the creek 
in section 4 may be terrace formation, but it seems possible that 
the whole mass is of esker formation that has been spread out by 
the action of water. 
On Catherine Baker's land, in the Richardsville Reserve, on 
what would be about northwest of section 22 and southwest of 
section 15, there is a large deposit of terrace grayel. As opened 
it seems good material. Gravel in the bluff on the east side of the 
creek from t!Ie terrace seems to rest on a bed of blue clay, while 
that in the terrace probably rests on the clay and is not very 
thick, not moore than 10 to 15 feet. I sa,w and heard of several 
outcrops of gravel along the creeks that were so deeply covered 
with clay that they could not be worked with profit. Such de-
posits contribute largely to the sand and gravel found in the creek 
beds, which is often of very good quality. 
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Wea. TOum8hip. 
Wea corresponds to township 22 north of range 4 west. Woo 
Oreek flows through the township northwesterly from section 35 
to section 7, and Little Wea Oreek drains four or five sectiO'ns in 
the extreme southwest. There is some good gravel in the north-
east 
The House pit, on the south half of the southwest quarter of 
section 12, and the Steckel pit, O'll the west half O'f the northwest. 
of section 13, are in depO'sits that seem associated with those about 
Dayton. The Quaintance pit on the west half of the southeast 
quarter of sectiO'n 17 shows the follO'wing section: 
Feet. 
1. Soil and clay ................................ ··············· 1 to 3 
2. Good gravel (to blue clay) .................................. 15 to 25 
There a,re a few bouldern and some fine sand, together with sO'me 
cemented gravel. This pit is said to furnish excellent road mate-
rial. The depO'sit has. an extent of 40 to' 50 acres. 
The Richey pit, on the sO'uthwest of the northeast of section 27, 
furnishes some gravel, but is not much used. Elmer Waters, 
George Williams and others also have gravel pits along Little Wea 
Oreek, in sections 30, 31 and 32. This gravel seems to' be part 
of an old esker, trending toward the southwest into Randolph 
Township. The gravel is of good quality, making good rood 
material. 
Union Township. 
This township borders the river on the north, and Wea Oreek 
flows across its northeastern corner. There is said to be an abun-
dance of gravel in the nO'rthern part of this township, but no pits 
of importance have been opened except along Wea Oreek. The 
Wabash Railway has a large pit, in the west half of section 1 (22 
N., 5 W.). Jas. Vess, Will Bebee and Jas. Oroweach have ex-
tensive pits in section 2. This deposit cO'ntains considerable sand 
and some cemented gravel, but in general it yields a gO'od road 
material. 
In sections 13, 23, 22 and 21 there is a range O'f esker-like 
hills of sand and gravel. There is' a pit in High Gap Ridge, on 
the northwest quarter of section 22, and another on the northwest 
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of section 21 (22 N., 5 W.). The gravel is of excellent quality 
and of uniform size. John Griffin, 0'n the southwest of the, north-
west of section 28, has several acres of good gravel. There are 
only about 12 feet 0'f gravel exposed in the pit, but a driven well 
near by is 75 feet deep in sand and gravel. 'There is also an abun-
dance of gravel on the southeast. quarter of section 36 (23 N., 5 
W.) and northeast 0'f section 1 (22 N., 5 W.) in a continuation of 
the terrace down the river from Lafayette. A pit has been opened 
on the southeast quarter of section 36 by the Lafayette Gravel & 
Concrete Company which own 20 acres southeast of the crossing. 
of the Monon and Wabash railways. The deposit has been tested 
to·a depth of 65 feet. The material, as exposed in the bank, 
consisted mainly of uniformly coarse gravel, with very little 
sand. It is said t0' be good for concrete work. 
The Monon Railway has a sand and gravel pit on the south 
half of section 1 and the north half of'section 12 (22 N., 5 W.). 
This deposit of 700 to 800 acres is mainly .of fine sand, a section 
being as follows: 
Section of Monon Pit. 
Feet. 
1. Soil and clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 to 6 
2. Fine sand ................................................. 12 to 18 
3. lliither fine gravel ........................................ " 8 to 12 
to water in bed of creek. This section is given as an illustration 
of the great variety of deposits about Lafayette. The Semple 
gravel pit is in a lit.tle kame or conical hill cut through by the road 
between sections 20 and 21 (22 N., 5 W.). The hill has an axea 
of several acres. The pit sho.ws 8 to 10 feet o.f unifo.rmly coarse 
gravel, apparently extending much deeper. The grains of gravel 
were about the size of hazel-nuts and the deposit is said to' furnish 
good road material. 
tv awne ToW'nship. 
The river flows along the north and northwestern margins of 
this township. Flint Creek flo.ws across the central portion int.o. 
the river. The kame or eske~ hills of Wea and Union townships 
extend into Wayne Township and there is an abundance of gravel 
in the central portions. 
-----~~-----~ 
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Acheson's pit, on the southeast quarter of 18 and the northeast 
of 19 ( 22 N., 5 W.), is in a large ooker hill. In, the northeast 
corner of section 19 there is a gravel pit, and there is gravel along 
the line between sections 17 and 20. Just north of West Point, 
on lots 5 and 6 of Burnett's Reservation, there is a large deposit 
of gravel. This deposit is at least 25 or 30 acre<;! in extent and 
more than 20 feet thick. The gravel is of good qmiJ:ity but 
irregular in size with considerable sand intermingled. This pit 
is said to furnish good road material. There is gravel in the banks 
of Flint Oreek in lot 1 of Burnett's Reservation. Also on M. E. 
Sherry's place on lot 2 of the reserve. 
The Sherry pit as opened shows soil and clay 1 to 5 feet and 
gravel 12 to 15 feet, to clay. The ma.terial is very good, but un-
certain in quantity. There is also an abundance of gravel in th~. 
Semple deposit, east half of section 20, and on the east half of 
section 29 (22 N., 5 W.). 
Laummie Township. 
This township forms the southeastern portion of Tippecanoe 
Oounty. It includes township 21 north, range 3 west and the 
east half of range 4 west. The main streams are Lauramie Oreek 
in the northeast and Wea Oreek in the west.. Gravel is not very 
abundant in this township. 
The Martin pit, near Stockwell, is one of the best pits in the 
township. It is on the northwest of the southwest of section 5 
(21 N., 3 W.). The deposit comprises a low hill of sand and 
gravel of perhaps teu acres in ar~a. About two acres have been . 
workoo·over, seiveral miles of road' having been improved from this 
pit. The pit shows the following section: 
Section of Martin Pit. 
Feet. 
1. Soil and clay with some coarse reddish gravel. ., . :: ..... , ... 1 to :3 
2. Sand ~d gravel, exposed .................................. 12 to 15 
There is some fine sand and a few boulders. The material 
seems to be of good quality and is said to be good road material. 
Near Ooncord, along Wea Oreek, on the southwest of the south-
east of section 2, and the north half of the northeast quarter of 
section 11 there is a deposit of sand a~d gravel. It is mainly be-
low !ater level in the creek. A pit about 30 feet deep has been 
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scooped out on the northwest of the northeast of section 11 (21 N., 
4 W.). The material is rather fine and does not pack very well, 
but the grains are largely quartz and will doubtless wear weH. 
There is also gravel on Grove Givins' place on the northeast of 23 
and on Wm. Morin's place on the northwest of 25 (21 N., 4 W.). 
In each case about. 8 feet of gravel is exposed, which is said to 
be good 'road material, although it has considerable fine sand 
and a few boulders intermingled. There are at least four or five 
acres of gravel on the Morin place. 
The Nydegger pit, on the west half of the southwest quarter of 
section 19 (21 N., 8 W.), shows soil and clai}'" 1 to 2 feet and 
gravel of good quality, 8' to 12 feet exposed. There are at least 
three or four acres of the deposit. The pit is opened in good 
shape and t.he gravel is easily accessible. JYlrs. Delia Waddell has 
a pit on the northwest of the northwest of 11. The gravel seems 
of good quality, but it has not been fully tested. On Geo. W. 
Switzer's place, on the southwest of the southeast of section 11, a 
pit is being opened in water gravel. The material appears to be 
:first-class, but it has not been well tested. The Davis pit, on the 
northeast of the northeast of section 31 (21 N., 3 W.), shows as 
follows----
, Feet. 
1. Black soil and clay···· ...................................... 1 to 2 
2. Gravel to water .... '" ...... '" ... '" ............ , ......... , . 5 
3. Gravel under water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
without reaching bottom. The material is rather fine, but it 
packs well and wears well. I heard several speak of it as exooJ.-
lent for road use. Mr. Davis tpinks there are at least ten acres 
of the, depo~it, but knows nothing de:finite concerning its thickness. 
Gravel pits on Ennis Coo's land, southwest quarter of section 
21 (21 N., 3 W.), and Henry Shobe's land, southwest of 35 (21 
N., 4 W.), have been abandoned, at least for the present, although 
the gravel has not been exhausted. No pits have been opened in 
the eastern portion of the towship. Lauramie Township has im-
proved some roads with gravel from Sheffield Township. 
Rarulolph 'Poql)nship. 
Gravel is abundant in this township. The deposits in general 
seem to be in esker 'hills, &ome of considerable extent. . 
The Whipple pit, on the southeast quarter of section 31 (2i N., 
, 
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4 W.), is in a large deposit of sand and gravel. As opened the 
pit shows--
Feet. 
1. Soil and clay. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 to 2 
2. Sand and gravel.. .......................................... 1Q to 12 
There is considerable good coarse gravel in this deposit, but 
as a whole it seems rather fine for good road material and should 
be screened before using. It will then furnish material of good 
quality, which will wear well on the road. The deposit is a large 
one, extending into section 32, where another pit has been opened. 
This shows about 20 feet of gravel and is known as the Dan Sim-
ison pit. The material found in this is a,bout the same as in the 
Whipple pit. The Stock Farm pit, on the southwest of 28, is 
another pit in the same depOsit of gravel. This deposit on sec-
tions 28, 32 and 31 is thought to be an esker, extending westerly 
into Jackson Township. 
M. F. Inskipp and G. C. Learning each has a pit on the north-
east of section 21 (21 N., 4 W.). The mat~rial is much the 
same as that from the Whipple pit, and' probably if> part of the 
same old esker. A well marked esker extending from the no.rth-
east toward the southwest through section 6 (21 N., 4 W.), and 
sections 1, 12, 11, 10 and 16 (21 N., 5 W.), contains large quan-
tities of go.od gravel. Pits have been. opened on sections 6, 1, 
12, 11 and 10. The gravel in this deposit seems a little coarser 
than that on sections 28 and 32 above mentio.ned, and so.me call it 
better road material, but there is certainly no great diffea-ence. 
J aCH:son, Township. 
There are numero.us hills of sand and gravel in the southern 
and central portions of Jackson Township, possibly continuat,ions 
of the Simi&on and Whipple deposit of Randolph Township. The 
most prominent feature in the topography o.f this township is the 
"Shawnee Mound." It is a great hill or mound of sand and 
gravel in the western part of the township on the northeast of 
the northwest of 23, southwest of the southwest o.f 14, southeast 
of the &outhe,ast of 15 and northeast of the no.rtheast of 22 (21 N., 
6 W.). It is mainly in section 22. The mound is quite sym-
metrical in fo.rm, rising 80 to 90 feet. above the surrounding coun-
try, and h[lS an area of 10 or 12 acres. No.t only is the mound. 
38-Geology. 
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composed of sand and gravel, but a copsiderable area of surround· 
ing land is underlain with 15 to 20 feet of the same material. 
Over the mound there is from 1 to 6 feet of soil and clay, while 
from 3 to 6' feet of black soil covers the surrounding gravel. 
There is a large pit near the summit of the mound. As opened 
the pit shows more sand than gravel, but it seems to be of good 
quality and is said to make good roads. 
There are several other pits in the vicinity, namely: The 
Duncan pit, on the northeast of the northeast of section 11; the 
Wray pit, on the northwest of the northwest of 6; the A. Wallace 
pit, on the southwest of the southeast of 24, and the Abe Meharry 
pit, on the southeast of 3 (21 N.,6 W.); also the B. Simison pit, 
on the west half of the northeast quarter of section 20; the W. 
Boland pit, on the northwest of the southwest of 28, and the 
J ames Stewart pit, on the north half of the northeast quarter of 
section 30 (21 N., 5 W.). The, material ~n these different pits 
seems to be of good quality, but in general, unless screened, there 
is too much sand for fi:rst-class road use. The fine material is 
quartz sand and it wears well, so that the "bank run gravel" makes 
a fairly good road material. 
WARREN COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366 
Population in 1000............................................. 11,371 
Miles of public roads ..................................... , .. .. . 610 
Miles of improved roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186 
Percentage of roads improved.................................. 30.5 
Miles improved with graveL................................... 186 
Miles improved with crushed stone. .. .. .. .... .. .. .. .. .. .. .. .... . None 
Average original cost of gravel roads per mile ............. " .. .. $2,100 
Total original cost of improved roads ............................ $390,600 
Annual cost of repairs per mile on gravel roads 5 years old. . . . . . . $100 
Miles of improved road (gravel) built in 1905. . . . . . . . . . . . . . . . . . . . 32 
First improved roads built..................................... ·1884 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 45 
Satisfaction of farmers with investment in improved roads-
"Most generaily are well satisfied" 
Authorities--
R. L. Winks ........................................ County Auditor 
W. H. Gemmer .................................... Oounty Surveyor 
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Warren County lies O'n the western border O'f the State, and is 
bounded on the north by Benton County, on the west /by IllinO'is 
and a small part of VermilliO'n County, on the south by Vermillion 
County, on the southeast by the Wabash River and on the east 
by Tippooanoe County. It is divided into eleven townships-Me-
dina, J. Q. Adams, Pine and Prairie on the north, in township 23 
nO'rth; Warren, bordering the river; Jjberty and J O'rdan, in town-
ship 22 north; Washington, Pike and Steuben, in township 21 
north; Kent and Mound, extending frO'm the river to Illinois, in 
township 20 north. 
The county is drained by several small streams flowing intO' the 
Wabash. In the east Litde Pine Creek drains 1fedina and the 
east part of vVarren Township. Kickapoo drains Adams and the 
western part of Warren, while Pine Creek drains Pine Township, 
part of Adams, and Uberty Township. Rock Creek, between 
Washington and Pike Townships; Redwood, between Pike and 
Steuben; Possum Run, in Steuben, and Spring Creek, in Mound 
Township, are the principal streams. Prairie and Jordan Town-
ships are drained by .r ordnn Creek, a tributary O'f the Vermillion 
River in Illinois. 
There is a narrow flood plain along the Wabash River, then 
a terrace, or second bottO'm of sand and gravel, then the uplands. 
The uplands fronting toward the river are somewhat brO'ken, and 
there is considerable broken country along Pine Creek in Lib-
erty Township, but in general the northern and western parts of 
the county are rolling prairie lands. 
The shales and sandstones of the Coal Measures outcrop along 
the streams on the river side of the upland, but in general they 
are deeply covered with drift, perhaps as much as 100 feet in 
thickness. The county in the north and west has an -elevation of 
about 700 feet, rising about 200 feet above low water in the river. 
Rock is common in the bluffs and sometimes in the bed of the 
river from the east line of the county, southwesterly five or six 
miles to Independence. Below Independence the bed of the river 
seems to be of sand and gravel. 
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Medina TO'wMhip. 
Medina Township has, but little gravel and but few miles of 
gravel road. The roads were improved with gravel from the 
banks or bed of J-"ittle Pine Creek, from small local pits and from. 
"Indian Rill," in Tippecanoe County. On the northwest quarter 
of section 28 (23 N., 6 W.), near Green Hill, Jacob Mann has a 
small pit. The gravel is from 7 to 10 feet thick and of good 
quality, but it is covered with from 8 to 12 feet of soil and clay, so 
that it can not be profitably worked except along the outcrop. 
Gravel is reported on the northeast, quarter of s.ection 28, but it 
has not been developed, and nothing is known of its extent or 
depth. W. E. Cooper has three or four acres of gravel on the 
northwest quarter of section 32 (23 N., 6 W.). It is 12 to 18 
feet deep and is said to make a good road. It has not been very 
well developed. There is also some gravel on the northwest quar-
ter of section 17, but it contains a great deal of sand and soil, so 
that it is not considered of good quality. , 
Johnson's gravel pit and Harvey and Franklin's pit, on the 
southwest quarter 0'£ section 29, show 8 to 10 feet of gravel to 
water, but the stripping is heavy and the gravel can not be worked 
with profit. It is called good road material. The area of the 
deposit is quhe extensive, but not definitely known, and is deeper 
than the deepest wells. Roads in this township are being im-
proved with imported gravel. 
Adams T01/)'1M'Ihip. 
There are a few small gravel pits in Adams Township, but 
none ?f importance. Home roads have been improved with ma-
terial from 'local pits; but repairs are made with gravel shipped 
from Kickapoo, in Warroo Township, or from Indian Hill, in 
Tippecanoe County. 
Pine Township. 
Some roads in Pine Township have been improved with gravel 
from local pits. Will Hurst, George Hillyerd, Frank Brian, 
Lillie A. Gray and others in the neighborhood of Rainsville, sec-
tions 20, 21, 22, 23, etc. (23 N., 8 W.), have furnished gravel 
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for roads, but repairs are generally made with material from 
Kiekapoo, in Warren Township. 
Prairie Township. 
There is no bank gravel in Prairie Township that could be 
called workable. Some roads have been improved from local pits, 
but these seem exhausted, so tha.t the repairs in general are made 
with gravel from Kickapoo. 
There are some deposits of water gravel, but they have not 
been well explored and little is known of their extent or quality. 
They are pumping gravel from a pit on section 30 (23 N., 9 W.)~ 
but it is not of a very good quality. There is some gravel in 
section 12 (23 N., 10 W.), in the northwest part of the town-
ship, but it does not seem to be of special value. There is an old 
pit on the Vennum land, northwest quarter of the southeast quarter 
of section 36 (23 N., 9 W.). It is in the top of a hill some 40 
feet high. The deposit is perhaps six or seven acres in extent 
and some 15 to 18 feet of good gravel is exposed in the pit, also 
some sand and a few boulders. 
Gravel is reported on Harrison Goodwin's land, on the north-
east quarter of section 30, and on John Oarlson's land, northwest 
quarter of section 21 (23 N., 9 W.). Other deposits were men-
tioned, but none were well developed and none appeared to be 
of much impmtance. 
Warren Tawnship. 
On the southeast quarter of the southeast quarter of section 5 
(22 N., 6 W.), there is an acre or so of good but, rather fine 
gravel, perhaps 10 feet deep. It is, covered with only a foot or 
two of soil, is easily accessible, and is said to make a good road. 
This gravel is part of a ridge extending about a quarter of a mile 
eastward into section 4. The ridge seems to be made up largely 
of sand, with some gravel. A little pit on the southwest. of the 
southwest of section 4 shows a fine quality of coarse sand, highly 
prized for concrete work. There is some gravel on the northeast 
of the northwest of section 4 on Wm. Young's land, and on the 
northeast quarter of the same section is the Francis pit. 
In the bank of Little Pine Oreek, on the southeast quarter of 
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section 5, on the Banning land, there is an extensive depO'sit of 
gravel or of sand and gravel, mixed with cO'nsiderable soil. In 
making an approach to a hridge a deep cut was made through this 
depO'sit and some three or four miles of road were improved with 
material taken out, but it is not called good road material. The 
deposit is perhaps ten acres in extent and 20 feet deep, with 
but little stripping. The road made from this pit seemed fairly 
good, but appears to be wearing out rapidly. On the sout.heast 
O'f the southeast of sect.ion 7, Clarence Dawson has two or three 
acres of good gravel, but it is co'Vered with six 0'1' seven feet of soil, 
so that it can hardly be worRed with profit.. There are several 
O'ther small banks of gravel alO'ng I~ittle Pine Creek, but none of 
importance. 
On the nO'rtheast of the northeast of section 23 (22 N., 7 W.), 
near Independence, there are two hills O'f gravel about an acre 
each in extent, owned by Jade Steadman. The gravel is from 
1 to' 16 feet thick and makes a good road. The Independence 
and ClawsO'n road, about four miles in length, was made frO'm 
this deposit. 
There is a gravel pit on the northeast quarte,r of the southeast 
quarter of sectiO'n 29 (22 N., 7 W.), which has yielded large quan-
tities of gravel. The material is of good quality, with some fine 
sand and a few boulders mixed through it. Nothing definite is 
knO'wn as to the depth or area of this deposit. There are at least 
from 80 to 100 acres of grayel from 75 to' 100 feet thick. It is 
part of the bank of the valley of Kickapoo Creek, where it opens 
intO' the valley of the Wabash. 
Northeast of this deposit up the valley in section 21 (22 N., 
, 
7 W.), a well shows soil three feet and gravel 73 feet. On sec-
tion 22, on Mr. King's land, the gravel in a well of about the 
same depth was separated intO' distinct beds or layers by strata 
O'f clay. Mr. H. L. Winks, it wen digger, says that there are at 
least. twO' sections, or 1,280 acres·, of land underlain with thick 
beds of gravel, as shown by wells which he has dug or which he 
has knO'wn personally. 
On the west side O'f Kickapoo CFeek on the east half of sec-
tion 30, the W€l'lt half of sectiO'n 29 and the east half of section 
20, there is an abundance O'f good gravel. The Chicago & East-
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ern Illinois Railway runs over this land, and the railway people 
have opened a large pit in sootions 20 and 29. William Douglass 
has a pit on section 29, and Mrs. Lindsey has some 20 acres of 
gravel on the southeast of sootion 20. H. L. McKenzie has 40 
to 50 acres of gravel in the south half of section 20, and Robert 
Milligan has considerable gravel in the southeast of 30 and the 
northeast of 31(22 N., '7 W.). This gravel is of good quality, 
but contains considerable sand a~d a few boulders. Near the sur-
face there are many large'masses of cemented gravel. The rail-
way people break these up and use the material for rip rapping, 
etc. . This cemented portion does not extend very far back into the 
deposit. Nothing is known as to the depth of the deposit. 
Malady's gravel pit, on the southwest quarter of section 17 (22 
N., 7 W.), is in a large deposit of sand and gravel from 15 to 
20 feet thick. In it there are many small bOlllders. The de-
posit is covered by from 2 to 4 feet of soil and clay. T. A. Barns 
has a pit on the northeast quarter of section 16, but it is not 
very large.. The gravel is abundant in section 20 and in the 
south paI:t of 16, and runs deeper than the deepest wells. On 
the west half of the southeast quarter (jf section 2 (22 N., 7 W.), 
Henry Brutus has ~ well showing-
Feet. 
1. Soil and clay .............................. ' ..................... 80 
2. Fine sand ..................................................... 118 
to water and sand. No bed rock at 198 feet. 
Liberty Toum~~hip. 
Pine Oreek runs through this township and much of its area 
is broken. 'In general the blu:fl's are of boulder clay, sometimes of 
rock, but occasionally there are deposits of gravel. On the north-
east of the northeast of section 22 (22 N., 8 W.), J. P. Bennett 
has a gravel pit. J. P. Hunter has one on the southeast of the 
northwest of section 23 ; H. L. Kramer one on the southwest quar-
ter of section 23; 'William Johnson one near the center of section 
22, and Oharles Di~k one on the southeast of the northwest of sec-
tion 22. 'NewtOn McOlure has four or five acres of' gravel on 
the north~~t of'the northeast of section 27. There are doubt-
_~'<jL.~,,>·, ., -.. , . . - , . 
l~,:Yffi:ther d,epoeits, but:t,he?nes mentioned furnish most of the 
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road material used in the township. These deposits are often 
deeply cQvered with boulder clay, sO' that little is. known Qf their 
extent. In some cases there are 30 to 50 feet Qf gravel dow~ to 
the level of the creek bed. Mr. J Qhnson thinks he has about 25 
acres of gravel at least 50 feet thick. The gravel is of good qual-
ity, but contains some fine sand and a few boulders. It is called 
good road material, as it wears well. 
Several pockets of gravel occur on Sam Creamer's place, on 
the sO'utheast quarter of section 9 (22 N., 8 W.). SO'me are good 
and sO'me nQt very good. None of th€iffi are well developed. 
William BQttorff, Qn the nQrthwest of the northwest Qf 7 (22 N., 
8 W.), has a hill with 12 to' 15 feet Qf gravel to water. The de~ 
posit extends QntO' adjacent land, covering an area of five or six 
acres. It extends at least ten feet below water level. Part of 
that above water' level is rather dirty, but is called good road ma-
terial. There is a 8mall deposit Qn the nQrthwest Qf the SQuth-
west of section 6 called good gravel, but it has nO't as yet been de-
veloped. 
J or,dan Town8h~p. 
No bank gravel was found in this township, but several d~ 
PQsits Qf water gravel are known to' occur. W'illiam Sibbits has a 
pit on the sQutheast quarter of the northeast quarter of sectiO'n 12 
(22 N., 10 W.), which shows SO'il and clay 2 to' 3 feet and fiDf~ 
gravel or sand 2 to' 13 feet. Similar material occurs on the north-
west quarter of the northeast quarter of sectiO'n 12. Not much is 
known about the area of these deposits, but Mr. Sibbits thinks he 
has at least 10 acres of workable gravel in the southeast of the 
nQrtheast of sectiO'n 12. The material is very fine, really sand, 
but, contrary to' expectation, makes a very good road material, 
and WQuld make a better if it were screened. At first Mr. Sib-
bits pumped water and shQveled gravel, but soon thought it mOore 
profitable to pump the gravel. 
On the nOortheast quarter of section 17, on the nQrthwest quar-
ter O'f section 16, and on sectiOons 8 and 9, ill in township 22, 
range 9 west, there is an extens,ive deposit of water gravel. A 
pit has been opened on the nQrtheast of the northeast of, section 
17 (22 N., 9 W.), on the land of Harry Pense. Soil about 3 feet 
covers gravel 10 to 14 feet. It is Qf excellent quality and makes / 
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good concrete, but it is rather fine for ideal road mate;rial. Not 
much is known about the extent of the deposit, but it underlies a,t 
least 1,000 acres. This: depo&it was opened in the season of 1905. 
There is also good gravel on the south half of section 32 (22 N., 
9 W.). 
The wells in this township show considerable deep gravel. One 
in the, north half of section 31 (22 N., 9 W.), shows 85 feet of 
soil and clay and 25 feet of gravel. Anothe,r in the same neigh-
borhood shows 72 feet of soil and clay and 9 feet of gravel. A 
third. on the Hedrick land, southeast quarter of section 36 (22 N., 
10 W.), shows 80 feet of soil and clay and 25 feet of gravel, 
while a fourth on the John Crawford farm, northwest of north-
west of 36, shows 75 feet'soil and clay and 25 feet of gravel. 
On the northeast quarter of secti~n 10 and the northwest quar-
ter of section 11 (22 N., 9 W.), the wells show clay and soil of 
varying depths, 5 to 21i feet, then ,gravel from 30 to 50 feet, over 
an area estimated at 200 acres. 
TV ashington Township. 
This township borders on the river and has considerable gravel 
on or in the second bottom. There is an abundance of gravel on 
both &ides of the railway in sections 10 and 11 (21 N., 8 W.). 
The gravel in this 'deposit runs deep and is of good quality. 
There is also a plentiful supply on the east half of section 29 and 
the west half of section 28 (21 N., 8 W.), on the lands of D. B. 
Crane, Wilmer Schaefer and George Bowlus. No extensive pits 
have been opened in the- south, part of this township, but pits in 
the same deposit a little farther west show the gravel to be of good 
quality. Wells show this gravel on sections 28 and 29 to be more 
than 90 feet thick. It may not be as good as that along Kickapoo 
Creek, but it is called good road material. There is doubtless 
considerable gravel between sections 10 and 28 in this township. 
but none has been developed. 
Pike Township. 
Pike Township borders on the river and has some terrace gravel. 
William Brennan has a pit on the northeast quarter of the south-
west quarter of section 29; T. H. Crane one on the southwest qual" 
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ter of the northeast quarter of section 30; Mrs.. Warrenfield one on 
the southeast of the northwest of section 30, and Geo.W. Beggs 
one on the northwest of thesolJ.thwest of 31 (21 N., 8 W.). All 
are on the terrace, each showing good gravel. There is some gravel 
along the streams, but the pits mentioned are the only ones of im-
portance in Pike T~wnship. 
Steuben Township. 
Not very much gravel occurs in Steuben Township. There is 
a pit on the Van I.-eers place, near the creek, in the east ha1£ of 
the northeast quarter of section 22 (21 N., 9 W.), shoowing soil 
and sand 5 to 7 fee.t, and gravel 12 to 18 feet. The gravel is 
dirty, contains many flat pebbles and bits 01 shale and some rootten 
stones. The road running east and west about one mile north 01 
Marshfield was improved with material from this pit. It makes 
a fairly good road 10r light travel. 
Some gravel is taken from the creek bed on Bent Reynolds's 
place on the east half of the northwest quarter of section 26 (21 
N., 9 W.). The road through Marshfield was made from gravel 
taken from the Reynolds pit, on the William Smith land in the 
eastern part oof Steuben Township. Some gravel has also been 
taken from the Starry pit on the southwest quarter of section 18 
(21 N., 9 W.), but it is not very good road material. 
Kenol Township. 
The second bottom is narrow in this township, and gravel is 
not common. Several pockets of gravel of small size occur along 
the bluffs, but no pits 01 importance have been opened. 
Mound Township. 
The,re is an abundance of good gravel in the southeast portion 
of Mound Township. On the Dave Talbot place in the north 
part oof section 28 (20 N., 9 W.), and on the Richey place, in the 
southeast of 28, there are quantities of good gravel. The Big 
Four Railway has extensive gravel,pits on the southwest quarter 
of section 27. Some of this gravel is very fine quality. . There 
must be more than 100 acres of good gravel in sections 27 and 28. 
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There are no other pits of importance in the township, but the;re 
is doubtless plenty of gravel in sections 33 and 34: (20 N., 9 W.). 
In Kent and Steuben townships the bluffs toward the river arc 
generally of boulder day, with pockets of gravel, and there is con-
siderable terrace gravel. There is but little gravel in the western 
part of Kent and Mound townships. Much of that in sections 
27 and 28 probably extends below water level. 
FOUNTAIN OOUNTY. 
Area in square miles .......................... , ............ ,. 383 
Population in 1900...................... . . . . . . . . . . . . . . . . . . . . . . 21,446 
Miles of public roads .............. , ..... , ..... , ....... " ... , . 1,200 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 502 
Percentage of roads improved ............ , ..... , ..... , ... ... .. 41.8 
Miles improved with graveL ....... , ..... , ..... , ......... ; .. ,. 500 
Miles Improved with crushed stone. ... ... ... ... ... ... ... ... .. . 2 
Average original cost of gravel roads per mile ................ , . $2,000 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . • . . $2,500 
Total original cost of improved roads .......................... $1,005,000 
Annual cost of repairs per mile on gravel roads 5 years old ... , . $100 
Annual cost of repairs per mile on stone roads 5 years old .... , . $100 
Miles of improved roads (gravel) built in 1905 ................ , . . 50 
First improved roads built ............... , ........... , ... ..... 1883 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . 40 
Satisfaction of farmers with investment in improved roads". . . . Good 
Authority ...... , ................... , ....... Jas. T. Bell, County Auditor 
o A very large per cent. of the farmers would prefer having the roads placed back on the 
townships, as they could be taken care of better and cheaper.- J. 'f. B. 
Fountain County borders on the Wabash River, which separates 
it from Warren County on the northwest and from Vermillion 
County on the west. Parke County is on the south and Mont-
gomery and Tippecanoe bound it on the east. The principal 
streams are Big and Little Shawnee Creeks in the north; Coal 
Creek and its tributaries draining the central portion, while the 
Mill Creeks qrain the southern part of the county. Low water 
in the Wabash at Attica is· about 500 feet above tide, while at 
Covington it is 4:91 feet. Hillsboro, in the eastern part of the 
county, has an elevation of 728 feet, and hills about Attica have 
about the same elevation. 
The surface is rugged along the larger streams, but in general 
it is a gently undulating plain, sloping toward the river. There 
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are grea,t quantities of sand and gravel in the terrace along the 
rIver. In the northern portion of the county there are a numbe,r 
of hills, made up largely of sand and graveL These hills may 
. , 
be kames or remains of eskers, and in formation were doubtless 
associated with similar hills found in Tippecanoe County. These 
hills contain large quantities of gravel. Along the larger streams 
there are many deposits of gravel, put down in glacial times 
perhaps, but opened up by the erosive work of the streams. In 
the larger streams there are frequently deposits of good gravel put 
down by the present streams from subsiding floods. 
In general the co'unty is well supplied with gravel of a good 
quality. On section 28 (18 N., 8 W.), there is an outcrop of 
hard limestone in the banks of Wabash Mill Creek that would 
doubtless make good road material, and on section 16 (22 N., 6 
W.), there is a large bed of flint rock that makes an excellent 
road material. 
Da(IJis TOUJ'/1J?hip. 
This township is in the northeastern portion of the county, bor-
dering on the river. It extends northerly about se,ven miles from 
the middle of township 21 north. The river bluff is largely of 
boulder clay, although sandstone strata outcrop in many places. 
The Flint bar, on the bank of the river in the southwest of 16 
(22 N., 6 W.), has an area of about 100 acres. The upper three 
or four feet consists of flint rock that has been broken in frag-
ments ranging from three inches downward. Then there are 
three or four feet of unbroken rock to shale. This broken rock 
has been used extensively in making streets, in Lafayette and in 
making roads. For many years the material was used as found 
in the bar, but a few years ago the Western Construction Com-
pany installed an extensive plant and began crushing the stone, 
screening it into desired sizes and washing it, thus putting it into 
much better form for use. For some time a large business was 
done, but for some reason the work has been abandoned, at least 
temporarily. 
The flint is sometimes used as a foundation and covered with 
sand or fine gravel as a binder. In other cases somewhat finely 
pulverized flint it is used as a binder or top dressing. G. H. Steven-
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son, engineer, says the flint wears better than limestone, is not so 
dusty, and that the dust formed is not so irritating as the lime 
dust. Mr. Stevenson said the flint was especially used for im-
proving the steep grades so common in Lafayette. The bar is 
flooded by very high water. I could get no idea of the extent of 
the flint rock, but heard of outcrops about three miles south of 
West Point, in Tippecanoe County. Samples of the flint were 
tested in the laboratory of the U. S. Department of Agriculture 
at Washington, with the following results: 
Results of Physical Tests of Flint from near Attica: Fountain County. * 
SpeCific gravity.. . . . . . . . . . . . . . . . 2.5 
Weight per cu. ft .......... (11:>8>.) 152.8 
Water absorbed per cu. ft .. (lbs.) 2.83 
Per cent. of wear. . . . . . . . . . . . . . 3 
French coefficient of wear. 13.5 
Cementing value-Dry. . . . 2 
Wet.... 15 
"Good resistance to wear and fair cementing value. Not sufficient 
material for hardness and toughness tests."--Page. 
An analysis of the flint was made at the same laboratory, with 
the following results: 
Analysis of Samples of Flint from near Attica, Fountain County. 
Per cent. 
Alumina (AIO) .................................................. 1.00 
Iron oxide (FeO)................................................. .25 
Lime (CaO) ..................................................... 2.25 
Magnesia (MgO) ................................................ .SO 
Insoluble in hydrochloric acid .................................... 91.47 
Loss by ignition ................................................. 4.39 
Total ....................................................... 100.IG 
This flint rock has been used for street improvement in Lafay-
ette on Perrin Avenne and on Ninth Street; on the Sixth Street 
hill, on Fourth Street and on Heath Street, between Sixth and 
Ninth. 
Along the bluff there are occasional deposits of sand and graveL 
On the southeast quarter of section 16 there is an abundance of 
sand, but no gravel. It seems possible that there might be some 
gravel in this deposit. 
On the southwest of section 30 (22 N., 6 W.), there is a large 
*See page 79. 
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deposit of gravel, in which the Funk pit has been opened. 
exposure shows-
The 
Feet. 
1. Soil and clay ..................................... ; ......... 1 to 2 
2. Gravel ..................................................... 8 to 10 
In this deposit there is considerable fine sand and a few boulders. 
In it I found many rotten granite and ironstone pebbles, so that 
it could hardly be called first-class road material. The roads 
made of it are smooth and hard, and seemingly wear well under 
ordinary traffic. The deposit is thought to' be at least 20 to 25 
feet thick, and to have an extent of six to eight acres. 
The Thompson pit is on the northwest quarter of section 25 
(22 N., '7 W.). There is here a small deposit of gravel which 
contains considerable sand and some clay. As opened there are 
only five or six feet of gravel, which is not much used. 
Thompson's pit, on the southwest of the southwest of 36 (22 N., 
'7 W.), is in quite a large deposit of fairly good gravel. It ex-
tends into section 1 (21 N., '7 W.), and into the adjoining sec-
tions 0'11 the west. No gravel has been taken from this deposit 
for several years. The road on the line between section 36 (22 
N., '7 W.), and 1 (21 N., '7 W.), cuts through a hill that shows 
some gravel toward the top. On the northeast of the northeast 
of 1 about 15 feet of gravel is exposed in the Morgan and Britt 
pits. The area is probably not more than two acres. There 
are perhaps three or four acres in section 36, across the road. It 
does not seem to be very good gravel, but is said to make a fairly 
good road. There is a gravel and sand hill or ridge on the south 
part of the northwest quarter of section 1 (21 N., '7 W.), which 
may be a kame or part of an old esker, but no pit has been opened 
in it. There are other deposits of gravel reported in the southern 
part of the township, but there are none of much importance. 
The E. B. Hughes pit on the southeast of 4 (21 N., 6 W.), and 
the Waldrip pit on the southeast of the northeast of 12 (21 N., 
6 W.), have furnished some road material. 
Logan 'Po'wnship. 
This township borders on the river and lies west of Davis 
Township. The bluff in the north is largely of boulder clay, with 
many boulders and a few small pockets of gravel. Sandstone out-
ROAD MA'l'E.RIALS OF FOUNTAIN COUNTY. 607 
crops at several places along the bluffs. Great quantities have been 
quarried on section 26 (22-N., 7 W.). Much of this is hard sand-
stone and might make good material for the foundation of a. road. 
The city of Attica stands on a great mass of gravel. The wells 
show gravel 95 feet below low water mark,while the reservoir 
on a gravel hill is 215 feet above low water. The city reservoir 
and Arms gravel pit are on the southwest of the southwest of 5 
(21 N., 7 W.). On the northwest. of section 5 there is consi,l-
erable gravel, but. not very t.hick, only 20 to 30 feet. to rock. _ On 
-the sout.hwest and northwest of 7 and on the west half of 8 gravel 
is abundant.. Pits opened show soil and clay 1 to 6 feet, sano. 
and gravel to bed rock, 40 to 50 feet.. An eight-acre swamp or 
swale, on the sout.h~ast. of the nort.hwest. of 8, shows-
-Feet. 
l. Muck ..................................................... 1 to 2 
2. Clay ...................................................... 5 to 16 
3. Sand and graYcl ............... , '" ......................... 30 to 40 
Young's pit, on the northwest of the southwest of 7, is in t.he 
edge of the terrace, where a face of 30 feet of grave,l is shown. 
The area is not. known, but it. must be extensive. The gravel is 
of fine qualit.y, but it contains a great many small boulders. 
The Wabash Railway has opened a great sand and gravel pit 
along the terrace in sections 12 and 13 (21 N., 8 W.). There 
are about SO feet of gravel exposed in the pit. The material from 
this pit is called good for road making, for cement work and for 
plastering. Looking eastward from the reservoir at Att.ica, one 
may see several conical-shaped hills, which; on investigation, ap-
pear to be kames or eskers, and generally contain gravel. 
The Slusser gravel pit, on the northwest of 3, and the Leasure 
pit, on the northeast of 3 (21 N., 7 W.), are in kame-like hills, 
and there is an esker hill of gravel and sand on the northeast 
quarter of sect.ion 2 (21 N., 6 W.), on which stands a school 
house, church and cemetery. There is a gravel pit on Mrs. Hud-
dle's land in the bank of Nave Creek, in the southeast of the south-
east of 14 (21 N., 8 W.), which exposes an abundance of gravel 
of good quality. Along t.he road south, between sections 7 and 8, 
17 and 18 (21 N., 7 W.), the telephone poles are frequently set. 
in the gravel. 
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Shawnee Township. 
This township has a river front of about four miles.. There is 
considerable gravel along the terrace in sections 22, 23 and 27 
(21 N., 8 W.), but it is not as abundant as it is farther north. 
There is also gravel along the Big Shawnee Oreek in section 23, 
but I saw no gravel pits. 
The Orland pit, on the southeast of the northeast of 27 (21 N., 
8 W.), appears to be in a large deposit. The pit. shows soil and 
clay 2 to 3 feet and gravel 10 to 12 feet. to level of water in the, 
branch. There is some fine sand and many boulders, but. there is 
a large proport.ion of coarse gravel of good quality. It is called 
good road material. There is an abundance of good gravel along 
the Big Shawnee in section 24 (21 N., 8 W.), and on section 19 
(21 N., 7 W.). The gravel is of good quality, but. the deposit 
is not very thick, not. more than 10 or 12 feet. John L. Foster 
has a large area of sand and gravel in section 30 (21 N., 7 W.). 
The deposit yields an excellent material for cement and plaster, 
but is rat.her fine for road material. The Ganoway pit on the 
sout.hwest of section 11 (20 N., 8 W.), furnishes some fairly good 
gravel. In the southeastern part. of the township considerable 
gravel from the bed of Ooal Oreek is used for road material. 
Gravel of very good quality is found on the northwest. quarter of 
8 and t.he northeast of 7 (20 N., 7 W.). Some consider this 
stream gravel as good or better than bank gravel. 
There is some gravel along the Shawnee cre€ks in the eastern 
part of the township, but no good pits have been opened. In gen-
eral the pits in Shawnee Township yield more sand than gravel, 
but the material is of good quality and wears well. 80me gravel 
occurs along Bear Oreek, on the southeast of section 32 (21 N., 
8 W.), but no pits were seen. Along Bear Oreek there is an 
abundance of good sandstone. There is a good supply of gravel 
on the Evans Olaypool place on section 21 (21 N., 7 W.), along 
the Big Shawnee. 
Troy Township. 
This township has a river front of about twelve miles. Ooving-
ton, the county seat, is the chief town, and is situated on the 
bank of the river. There is an abundance of gravel in the terrace 
in the northwestern part of the township. 
ROAD MATERIALS OF FOUNTAIN COUNTY. 609 
On George Hunt's place, in the northwest of section 5, there 
is a great body of good gravel, and there is also a deposit of simi-
lar material on the southeast of section 6 (20 N., 8 W.). A 
large part of sections 12,14 and 23 (20 N., 9 W.), and parts of 
adjoining sections consist of sand and gravel from 75 to 140 feet 
thick to water level in the river. A pit has been opened on the 
northeast of the southwest of 12, on R. S. Nebeker's land. The 
gravel is of excellent quality, but rather fine for good road mate-
rial. John Bilsland also has a pit on the northwest of 24 and 
anothe'r on the north half of the southeast quarter of section 22, 
while E. II. Nebeker has a third on the east half of the south-
west quarter of section 24 (20 N., 9 W.). The supply of good 
gravel in this region seems to be unlimited. 
The McCabe pit, on the northwest of the northeast of 36 (20 
N., 9 W.), furnishes great quant,it.ies of good gravel. It is in 
the suburbs of Covington, and is 'said to' yield better material 
than any other pit in the township. The DeHaven gravel pit is 
Gn the east half of the southeast quarter of 30 (20 N., 8 W.). 
This pit yields large quantities of medium quality gravel. The 
Anderson pit on the southwest of the southwest of 12 (19 N., 9 
vV.), furnishes also an abundance Gf gravel, but rather fine for 
first-class road material. John Tamberlane and others in this re-
gion have good gravel. Troy Township gets some gravel from 
the Galloway pit in Shawnee Township and some from the Hep-
ler pit in Van Buren Township. There is nGt much gravel in 
the sGutheastern portion of the township. 
Wabash TmvlIship. 
The bluff along the river in this tGwnship is largely of boulder 
clay. The pockets of gravel are few and small. 
There is quite a large deposit of sand and gravel in the lands 
of E. R. Marlatte and others, mainly on the northwest quarter of 
29, and the southwest of 20 (19 N., 8 W.). On the Marlatte 
land, on section 29, is the Buckhorn pit. It is on the bank of a 
branch of Cool Creek. There are perhaps 20 acres in this de-
posit. The pit as opened shows: Soil and clay, 1 to 3 feet, and 
gravel, 10 to 12 feet. Another pit in the same deposit shows 
about the same material. There is some sand and a few boulders, 
but the material is of good quality and makes a fairly good road, 
39-Geology. 
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Mr. Wells, on sootion 20, has an abundance of gravel, much 
like that. on 29. It is called good road material. This deposit, 
something like a terrace along the creek, is the chief source of 
bank gravel for Wabash Township. Oonsiderable gravel is taken 
from the bars of Ooal Oreek for road purposes. A good quality 
is found near Snoddy's Mills, on the southeast of section 1 (18 
N., 9 W.), but it does not pack very well and is not considered 
first-class road material. \'labash Township also gets some gravel 
from the Ratdiff pit, in Fulton Township, and some from the 
Patton pit, in Yan Buren Township. 
fi1ulton Township. 
This township forms the southwestern portion of Fountain 
Oounty. It borders on the· river for about five miles. Ooal 
Oreek flows southerly across the township just west. of its center, 
and Wabash Mill Creek flows across the soptheastern part of its 
area. These stre'ams and the river give Fulton Township con-
siderable broken surface. Sand and gravel are quite abundant. 
The Richardson pit is on the southeast. of the southwest of sec-
tion 7 (18 N., 8 W.), in a deposit of four or five acres of gravel. 
As opened the pit shows soil and clay 1 to 3 feet and gravel 12 
to 15 feet. It is called good road material. On the northwest 
of the northwest of section 7 there is a large deposit of sand good 
for plaster and cement. About the corners of sect.ions 7, 8, 17 and 
18 there is a deposit of gravel in which" several pits have been 
opened by Elwell, Getts & Hardesty. This deposit yields fairly 
good road material. Samuel Oates's pit. on the southeast of sec-
tion 9 (18 N., 8 W.), furnishes material that contains too much 
sand. 
The following pits in this region all supply a good road mate~ 
rial: The Burnside pit, on t.he southeast. of section 13; the 
Oharles Guy pit., on t.he southwest of 24; the McLean pit, on the 
southeast of 36; the E. M. Waterman pit, on the southwest of 35; 
the Samuels pit, on the southwest of 23; the Ratcliff pit, on the 
southeast of the southwest of 10, and the"J. Hathaway pit, on the . 
northwest of 23 (18 N., 9 W.). 
The Olover Leaf Hailway has a large pit on the east half of 
section 34 (18 N., 9 W.). They have worked over 15 to 20 acres 
of gravel. As shown in the pit, there is-
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Section oj Clover Leaf Pit. 
Feet. 
1. Soil ....................................................... 1 to 3 
2. Sand and graveL .......................................... 18 to 20 
3. Boulder clay and boulders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
4. Bed rock.................................................. . ..... 
In the edge of the terrace near the river there is another de-
posit of gravel at. least 40 feet t.hick and several acres in extent. 
The deposits seem much alike, ar-e bot.h of excellent. quality and 
are near one another, but the railroad gravel is above that. by the 
rIver. The railway pit is on a rock, the south end of Silver 
Island. The island is three or four miles long from north to south 
and about one mile wide. Several gravel pits have been opened in 
the deposits along this ridge. In the railway pit there are a few 
boulders and considerable sand. In one region of the pit a great 
many clay boulders are found. They are composed of different 
kinds of variet.ies of boulder clay, and reach a size of two and a 
half to three feet.. 
The George Towell pit., on the northeast of 28 (18 N., 8 W.), 
near the falls of Wabash Mill Crook, shows 2 to 3 feet of soil and 
clay and 10 to 12 feet of g0'od gravel to water. The gravel ex-
tends considerably below the level of the rock at. the falls, and 
may be in an ancient channel. About. t.hree acres have been 
worked over and there i" as much more available. Quite as much 
gravel goes from this pit into Mill Creek Township as is used in 
Fulton Township. 
The falls in Wabash Mill Creek are caused by a stratum of 
hard, blue limestone, seven t0' nine feet thick, that rests on a bed 
0'f shale. It might make good r0'ad material and is more prom-
ising t.han [my other I saw in the county. A large area could be -
w0'rked witho~t the expense of stripping. 
Mill Creek Township. 
The surface of the township is quite uniform, there being no 
large st.reams and but little broken ground. The supply of gravei 
is rather scanty. . 
M. Little's pit, on the northwest of 27 (18 N., 8 W.), con-
tains two or three acres of gravel perhaps 10 feet thick. It-is of 
fairly good quality and many think it is the best in the township. 
812 
The Reath pit, on the southwest of 32 (19 N., 7 W.), neal' 
steam Corner, has been sunk about 15 feet to water. The gravp,l 
below water level is of good quality, but the depth is not known. 
Some gravel from the bed of :Mill Creek is used in repairing roada. 
The township gets gravel from Fulton, Van Buren and J acksou 
Townships. 
Limestone from a quarry near Yeddo, on the southwest quarter 
of section 7 (18 N., 7 W.), has been used to some extent for i~­
proving roads. The rock is hard, but it splits into flakes, thin and 
wide, not a very good form for road material. The mile or so of 
road improved with it is not ideal, but it does not seem to have 
been well made, so that the material has not had a good chance to 
show its fitness. 
Van. Buren T07JJTU;;hip. 
Veedersburg is the chief town of the township, and Coal Creek, 
with its valley, are the dominant features in the topography. In 
the banks and bed of the creek there are sandstones, shales and 
coal. There is also an abundance of boulder clay, with large 
quantities of sand and gravel. 
Near Stone Bluff, John M. ]\.feeker has a gravel pit on thb 
northwest of the northwest of 19, and two on the southeast. of 18 
(20 N., 7 W.). Apparently the gravel is abundant, but nothing 
very definite is known as to its extent or depth. It only make:> 
a medium 'quality of road material. Stream gravel, mainly from 
Coal Creek, is used to some extent in this township. On section 
12 (19 N., 8 W.), southwest of Veedersburg, there is a great mass 
of gravel in the edge of the terrace or bluff. James Songer and 
Richard Hatfield have pits in this deposit. The pits show 1 to 2 
feet of soil and clay and 15 to 20 of. gravel exposed. There are 
some boulders and considerable sand, but in gene:ral the materiai 
is very good for road building. There are probably 50 or 60 
acres in the deposit, and it may go deep below water level. There 
is gravel on. the southwest quarter of the section, and also at 
places along the railway between Stone Bluff and Veedersburg. 
Volney Patton, on section 24 (19 N., 8 W.), and William Dice, 
on the west half of section 19 (19 N., 7 W.), each have an abun-
dance of good gravel. In general it is abundant along Coal Creek. 
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Richlamd Towllship. 
This township extends thrQugh tQwnship 20 and three sections 
into 21 north, and is in ranges 6 and 7 west. It is drained by 
the branches of Big Shawnee and Coal creeks, but the valleys are 
not deep and the surface is quite uniform. Considerable of the 
gravei used fO'r road purPQses is taken from the beds Qf' the 
streams. Sand and gravel are widely distributed, but there is 
very little first-class rQad material in the township. 
JQhn Neal, on section 26 (20 N., 7 W.)., has a large depooit Qf 
graveJ, 10 to 12 feet thick, but it is rather fine for road ma-
terial. Several miles of road have been improved from this de--
posit, and there are several acres left f<!r future use. 
Will Gallagher's pit on sectiQn 19 (20 N., 6 W.), shows much 
the same material as is fQlmd in the Neal pit, but it is oonsider-
ably thicker as Qpened. Sand of gO'Qd quality for plastering or 
cenient wQrk is ltbundant in this deposit. The Broderick pit, on 
section 21, is in a deposit of twO' O'r three acres of medium mare-
rial, about 12 feet thick. The Keyte pit, O'n section 17, a~d the 
Ooon pit, on section 7 (20 N., 6 W.) ; the Parnell pit, on section 
19, and the Dodge pit, on 21 (21 N., 6 W.), all furnish material 
Qf a medium quality. The, Bookwalter pit, on sectiQn 2 (20 N., 
7 W.), is in a depQsit of several acres of what is called gQod road 
material. The soil and clay are from 4 to' 6 feet thick above 8 
feet of graveL It can nO't be worked with ml~ch profit. 
Cain Township. 
This township is drained by a branch of Ooal Oreek. Hills-
bO'rO' is the chief town. There is cQnsiderable sand and gravel in 
the township, but it makes Qnly fair road material. 
Jake Hesleve, on the southwest quarter of section 27 (19 N., 
7 'V.), has four or five acres of fairly gO'od road material, and 
. Joe Glascock, on the southwest O'f 10, has several acres of sand 
and gravel, but the sand predO'minates, sO' that the deposit dQes 
riot yield first-class road material. It is, however, about as good 
as the township affords. 
JO'el Tinsley, on the southwest qllarter of section 7 (19 N., 6 
W.), has an abundance of sand and gravel, hut as a whQle it is 
too fine fQr first-class road mftterial. The sand is said to be g~ 
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for concrete work. The bank run material makes a fairly good 
road--one that beats a clay road out of sight. J esse Brant, on 
the southeast quarter of section 8, and Charles Armentrout, on the 
northeast of 21 (19 N., 6 W.), each has several acres of sand and 
gravel. The sand is of good quality and there is some good gravel, 
whic.h could be had by screening. H. S. Edwards, on the south-
west quarter of section 5, has 5 or 6 feet of gravel to water, but 
little is known of how much there may be below water level. The 
material is of good quality. Gravel from the streams is used ex-
tensively for road building in this township, and is called good.· 
Jackson Township. 
This township comprises township 18 north, ranges 6 and 7 
west. Sugar Mill Creek flows southwesterly across its area. The 
suface is somewhat broken along the creek, but in general is undu-
lating. Wallace, just south of the cente,r, is the chief town. GOod 
road material is not common. 
Jonathan Cunningham, on the southeast quarter of section 26 
(18 N., 7 W.), has an abundance of sand and gravel. The ma-
terial is of good quality, .but too fine for first-cla8s road material. 
This deposit contains the best material in the neighborhood and 
supplies large quantities to the southwestern portion of the town-
ship, sending 80me into Parke County. 
The Carter graveJ. pit, on the southea8t quarter of section 13, is 
a large, shallow pit, with about 8 feet of medium road material. 
There are perhaps six acres in the deposit. It makes fairly good 
roads, but does not wear very well. Columbus Young, on sec-
tion 12, has several acres of sand and gravel. Some portions of 
this deposit yield very good road material. 
Jacob Bowman, on the' southwest of 17 (18 N., 6 W.), has an 
abundance of good gravel, but it is under 4 to 6 feet of soil and 
clay, so that it is difficult to work. Much of the road from Wal-
lace north to Hillsboro was built from the J. B. West bank, on the 
northwest of the northwest of section 6 (18 N., 6 W.), but this 
bank has not been in use for Beveral years. There are some de-
posits of gravel about Wallaoo and at other places in the town-
ship, but none of milch importance have been opened. Jackson 
Township uses considerable stream gravel. 
ROAD MATERIALS OF MONTGOMERY COUNTY. 615' 
MONTGOMERY OOUNTY. 
Area in square miles ..................... " .. .. .. .. .. .. .. .. .. .. 50S 
Population in 1900 ........ :..................................... 29,388 
Miles of public roads ..................... " .. .. .. .. .. ... .. .. .. . 827 
Miles of improved roads ....... '" .... , ............. '" ... ... .. . 450 
Percentage of roads improved ....................... " .. .. .. .. . 54.4 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 
Miles improved with crushed stone ..................... , ... .... None 
Average original cost of gravel roads per mile. .. .. .. .. .. .. .. .. .. $1,500 
Total original cost of improved roads ........................... $675,000 
Annual cost of repairs per mile on gravel roads 5 years old.. .. .. . $4()() 
Miles of improved road (gravel) built in 1905. .. .. .. .. .. .. .. .. .. . 10 
First improved roads built..................................... 1879 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 10 
Satisfaction of farmers with investment in improved roads.. .. .. . Good 
Authority ................................ B. F. Carmen, Connty Auditor 
Montgomery Oount;}'", in the western part of Indiana, is bounded 
on the north by Tippecanoe Oounty, on the west by Fountain 
and Parke counties, on the south by Parke and Putnam, and on 
the east by Hendricks, Boone and Olin ton counties. The county 
is regular in form, extending through townships 17, 18, 19 and 
20 north, and ranges 3, 4, 5 and the east half of 6 west. 
Sugar Oreek, flowing southwesterly througp the central portion 
of the county, drains the greater part into the Wabash. Ooal 
Oreek drains the northwestern portion, and Raccoon Oreek the 
Muthern portions. There is considerable broken country along 
Sugar Oreek, but in general the surface of the count;}'" is a gently 
undulating plain. 
Gravel is widely distributed over Montgomery Oounty. There 
are no great deposits, such as occur in the terraces of the Wabash, 
but there are large numbers of comparatively small deposits that 
may be kames or fr'agments of eskers. Deposits along the streams 
that may seem to be terraces are in many cases kames that the 
streams have disclosed and which are the chief source of the sand 
and gravel in the stream beds. There are many deposits of 
"water gravel," occupying channels or basins of various depths and 
covered with more or less soil and clay. 
In the southern part of the county there are several outcrops 
of rock that would probably make valuable road material. Some 
quarries have been opened, but none were found in operation. 
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Buga.r Creelc Township. 
This township is in the northeastern part, of the county. There 
is considerable good gravel in the bed of Sugar Creek, which 
bounds the township for four or five miles on the snutheast. E. 
Russell's gravel bank, on the northwest nf the southeast nf 34 (20 
N., 3 W.), is a large pit in a deposit several acres in extent. As 
opened the gravel is only about 15 feet thick, but is thought to 
be much thicker. This pit yields good road material. 
In the central pnrtion of the township many pits have been 
opened in an old esker. William Fisher, on the northeast of the 
southwest of section 22; Benj amin Stitt, on the northwest of the 
northwest of 27; Wm. H. Marts, on the nnrtheast of the north-
east of 28; Marion Holloway, on the southwest of the nnrthwest 
of 28; Wm. H. Marts, on the southwest of the northeast of 29, 
and Mrs. Corbin, on the southeast. of the nnrtheast nf 29 (20 N., 
3 W.), all have gravel pits in the esker, and each has an abun-
dance of good road material. There is a deposit of water gravel 
on the west half of the nnrthwest quarter nf section 34 (20 N., 3 
W.), knnwn tn be from 30 to 40 feet thick. Its area is nnt 
known. In quality the material seems to be good. 
Mrs. Betty Bowers, on the northwest nf 10, has a deposit of 
gravel that is 3 or 4: feet down to water, the depth below water 
level not being known. It is called good road material. Grant 
Gray, on the southwest of the southeast of section 7, has a large 
deposit of water gravel. There are from 6 tn 8 feet of gravel to 
water and at least 20 feet below water level. This deposit is also 
said to yield good road material. 
Madisorn Township. 
This township is largely prairie land. Stingley's gravel pit, on 
the southwest of the northeast nf section 11 (20 N., 4 W.), is 
in a deposit several acres in extent, and shows soil and clay 1 to 3 
feet, gravel to water, 8 to 10 feet. The depth belnw water level 
is said to be 25 to 30 feet. The material is said to make good 
roads. Harry C. Shobe, on the northwest nf the nnrthwest of 
section 1, has considerable gravel of a medium quality. The Har-
rigan pit, on the northwest of the southwest of 17, is in a large 
deposit, 25 to 30 acreS in extent, but the quality is only fair. 
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The Elijah Bowers pit, on the north half of seciion 13; that 
of James Gayley, on the southeast of the southeast Gf 15, and one 
belonging to James Booth, on the southwest of the sGuthwest of 
22 (20 N., 4 W.), have all been worked down to water level. 
There seems iG be an abundance of good gravel in this region, but 
no one seems willing to undertake the getting of it out by ma-
chinery from below water level. 
Coal Creek Township. 
This is a large township, six miles north and south by nme 
miles east and west. Sand and gravel are well distributed, 
Thomas Cook's bank, on the northwest Gf section 14 (20 N., 5 
W.), is in quite a large deposit, many acres in extent. As Gpened, 
this pit shows-
Section of the Cook Bank. 
Feet. 
1. Soil and clay.............................................. 3 to 4 
2. Fine sand .................................................. 3 
3. Good gravel ............................................... 15 to 18 
There are a few boulders in this deposit, but the material is of 
excellent. qualit.y, makes good roads and wears well. Thomas 
Grantham, on the sGutheast of the sout.heast of sect.ion 3, has a 
gravel pit in the t.op of a hil1. There are abGut. 18 feet of gravel 
exposed in the pit, but. it is thought to run much deeper. The 
deposit seems to be four or five acres in extent. It is called good 
gravel. On the northeast of the southeast of 9 (20 N., 5 W.), in 
the edge of the town of New Richmond, Mr. H. K. Lee has taken 
out a great quant.ity of water gravel. The pit shows 1 to' 4 feet 
of black soil and clay, the» 20 feet. of gravel in wat.er. The 
material is rat.her fine, but is said to' make good roads. It is at 
present extensively used in repairing roads in the vicinity. .J ame3 
Tribby, from his pit on the nO'rtheast O'f 10, furnishes gravel to 
t.he rapway and to the township. 
Clarkson's pit, Gn the northwest of the southwest. of 6 (20 N., 
5 W.), is in a deposit of several acres in extent. As opened, it 
shows---'-
Feet;. 
1. Soil and clay ................................................. 1 to 3 
2. Gravel exposed ......... '. , ....... , , . . . . . . . . . . . . . . . . . . . . . . . . . 15 
There is some fine sand and cGnsiderable good road material. 
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The Meharry pit, on the southwest of section 2, and Arthur 
Evans's pit on the southeast of section 3 (20 N., 6 W.), are in 
the banks and bed of Coal Creek. They find a good gravel in each 
locality. Some people in·this region consider the stream gravel 
the best road material. 
The Cottrell pit, on the soruthwest of the southwest of section 
15 (20 N., 6 W.), is in water gravel, 20 to 30 feet thick. There 
are at least three acres of gravel. On the northwest of section 
26 there is a great hill of sand and gravel owned by Mr. Lawson. 
The pit has not been in use for some years. Gravel has been 
furnished to the township from the following localities: The 
Dewey place, on the northeast of the southeast of section 2 (20 
N., 5W.) ; the Beach place, on the southeast of the northwest of 
11; the Crane place, on the southeast of the southwest of 23, and 
the Hornell place, on the northeast of the northeast of 13 (20 N., 
6 W.) ; also from the- southeast of the southwest of 35, the south-
east of the southwest of 22, and the northwest of the southwest of 
25, the northeast of the northwest. of 29, the northwest of the 
southeast (\f 36 (20 N., 5 W.), and from several other tracts of 
land. 
Wayne 1'o'UJnship. 
Sand and gravel are well distributed over this township, but 
there are no large deposits, and the gravel is generally only a 
medium quality of road materia1. The following named persons 
have furnished gravel to the township: J ames Rivers, from the 
southwest quarter of section 3; Howard Yaughn, from the south-
east of 12; James Switzer, from the northwest of the southwest 
of 32, and Philip Biddle, from the. north half of the northwest 
of 9 (19 N., 5 W.); F. M. Harvey, from the south half of the 
northeast quarter of section 22; W. H. Munn, from the south-
east of 26; Meda Ball, from the southeast of 31 (19 N., 6 W.), 
and others at different times. In this township but very little 
creek gravel is used. 
Ripley Township. 
This township is bounded on the southeast by Sugar Oreek, and 
has considerable broken land along th"at. stream. There is quite 
a quantity of good gravel within its area. 
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J. W. Taylor, on the northwest of the northwest of section 8, 
and Francis Thompson, on the southwest of the southeast of 4 (18 
N., 5 W.), have great quantities of excellent road material. IDys-
ses Wright, on the east half of the east half of 30, has also an 
• abundance of good road material. 
James R. Gilkey, on the east half of the northwest quarter of 17, 
has 30 to 40 acres of good sand and gravel, and there is an abun-
dance of good gravel on the north half of the southwest of 19 and 
on the northwest O'f 16 (18 N., 5 W.). This deposit is in the 
bluff of a little creek and is of considerable depth. Mr. Gilkey 
says that it is at least 40 feet thick. There is considerable ce-
mented gravel in this deposit. The sand fO'und in it is especially 
good for concrete work. 
ThO'mas A. Herron, on the southwest of the northeast of sec-
tion 10; Hannah Dochterman, on the south half O'f the nO'rthwest 
of 10; N. R. Meyers, O'n the northeast O'f 15; F. M. HO'lman, on 
the southeast of 35, and Benjamin P. Earl, on the northwest of the 
northwest of 36 (18 N., 6 W.), each has an abundance of good 
road material. J oh:n Ammerman, on the northeast of the north-
east of 26, has a large pit in a depO'sit of only fair quality. 
There are only 8 to' 10 feet of gravel, and the 3 to 5 feet of soil 
covering it makes the working difficult. 
Un,£on T01umhip. 
This township is twelve miles long from north to' south and 
about nine miles wide. The city of Crawfordsville is near its 
center. The township is well supplied with graveL 
There is a large deposit. of sand and gravel near the center of 
section 28 (19 N., 4 W.). The Vandalia Railway Company 
opened a large pit in this deposit alongside their road. G. W. 
Stafford opened a pit along-the wagO'n-rO'ad to the east, and Wil-
liam Stitt has twO' pits in the same deposit which must be at least 
40 acres in extent. As exposed in the pits, this gravel is O'nly 18 
to 20 feet thick, but it is known to' be considerably thicker. This 
material is of gO'od quality, makes a good road and wears, well. 
J. R. Carpenter, on the west half of the northwest O'f 22 (19 
N., 4 W.), has 15 to 20 acres of excellent road material. It has 
been worked to a depth of 30 feet. On the south part of section 
• 
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14 there is a great body of sand, with some good gravel. The-
Vandalia people once opened a pit on this section. AI. B. Smith, 
George Downing and Ella Flannigan each have pits in this de-
!,osit. The material is of good quality~ but is mainly sand rather 
than gravel, and should be screened before using . 
. J. J. Diluter, on section 36.; John Swank, on the east half of 
the northwest of 23; William Loffiand, on the southeast of 7, and 
James Butcher, on section 5 (19 N., 4 W.), furnished good gravel 
to the township. Large numbers of gravel deposits in the north 
part of Union Township seem to' be kames or deposits of some-
what similar origin. On sections 1 and 12 (18 N., 4 W.), there 
is a large body of sand and gravel. Jehu Chadwick, on the 
southwes,t quarter of 1; Wm. Stafford, on the southeast of 12, and 
Otis Stafford, on the northeast of 12 (18 N., 4 W.), have pits in 
this deposit. The gravel is only 15 to 20 feet thick to shale. 
There is some fine sand in these pits, but good gravel largely pre-
dominates. 
Charles Smith, near the center of section 3 (18 N., 4 W.), fur-
nishes large quantities of gravel to the township. Henry David-
son, on the east half of the northeast of 33,' has a large pit. It 
has furnished large quantities of gravel for the last eight years. 
The deposit is perhaps four acres in extent, and from 10 to 12 
feet thick. 
J. C. Walters, on the north half of the southwest quarter of 
27, has quite a large pit worked down 8.or 10 feet to. water. A 
little to one side in the bed of a small stream a deposit of water 
gravel was recently discovered. A scoop was installed and gravel 
is being taken out to a depth of 20 feet. The material seems 
rather fine for road purpose8. There is some medium gravel on 
the southeast of the southwest of 32, and on the northwest of the 
southwest of 36 (18 N., 4 W.). Conside!l"able quantities of 
gravel are taken from the bed of Sugar Creek for use in improv-
ing roads. During the year 1904 Union Township paid over 60 
different persons for gravel for road improvement. 
Franklin Township. 
I-'--"--::-';""''':-~- --'--', -:-Y:-: 'i ii' '~"-!'-_ ;r~,,---q'""'--''TICCT"TI1-'''c;1~ 
This is township 19 north. Darlington is the chief town. 
Charles Welvier, on the north half of section 8 (19 N., 3 W.)~ 
near the west line of Darlington, has a quantity of good 'sand and 
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gravel. As opened, there are about 20 feet of gravel exposed. 
The deposit probably contains several acres. Clayton Cox, on the 
southwest of the southwest of 4, has a pit that seems to be about 
worked out. There may be some gravel below water level. 
Miller's pit, on the northwest of 23, is in quite an extensive 
deposit of very good road material. Several miles of good road 
have been made from this pit. Mount's pit, on the east half of 
the southwest of 27, is in a "large deposit of fairly good road 
material. 
The Elmore pit on the west half of the northeast quarter of 
section 33 (19 N., 3 W.), is in a deposit of gravel that has an ex-
tent of about three aeres.As opened the gravel is about 12 feet 
thick. The material shows considerable sand, a few rotten stones 
and some small boulders. It makes a fairly good road but does 
not wear very well. 
On the west half of the northwest quarter of section 34 (19 N., 
3 W.), are two gravel hills known as the Castor Mounds. The 
larger mound is somewhat conical in shape, about 40 feet high and 
250 feet in diameter at the base. It seems to be composed of sand 
and gravel. On its slopes there are several great granite boulders. 
Just east is another mound or hill of wider area but not more than 
25 to 30 feet high. It also seems to be composed of sand and 
gravel and there are many large boulders upon its slopes. 
Walnnt TOl1mship. 
This is township 18 north, and is not very wen supplied with 
gravel. "\V. W. Ward has five or six acres of gravel on the north-
west quarter of the southeast of section 7 (18 N., 3 W.). The pit 
as opened shows: 
Feet. 
1. Soil and clay ....... ' .................•........... " ......... 3 to 5 
2. Sand and gravel to shale ............. " .............. , ..... 12 to 14 
The sand is good for plastering and cement work and cons,id-
erable good road material is present. The Fletcher pit, on the east 
half of the southwest of 7 and the I,ockridge pit on the east half 
of the southeast of 8, yield an abundance of gravel about the 
same in quality as that from Ward's pit. 
The Bruce pit is on the southeast of the northwes-t of 14 (18 N., 
3 W.). The deposit seems to be several acres in extent and, as 
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opened, the gravel is about 12 feet thick. There is some water 
gravel in an adjoining creek bed. In each case the quality seems 
good, but the material is too fine for good road material, and 
should be screened before being used. William Miller's pit, on the 
southwest of section 12 (18 N., 3 W.), as opened, shows: 
Feet. 
1. Soil and clay ........................... _ ................... 3 to 5 
2. Good gravel to wuter ............. : .......................... 3 to 10 
3. As tested under water. ... ... ... ... ... ... ... .. .. ... ... ... ... . 20 
It is not thought to be a very extensive bed. The material con-
tains too much sand for first-class road material, and if used 
should be screened. 
There is some gravel on the northwest quarter of section 24, 
on the southeast of 12 (18 N., 3 W.), and at other localities in the 
township. On the southwest of the southwest of 5 John Ward has 
a deposit ocf water gravel under from two to five feet of soil and 
clay. It is thought to be several acres in extent. 
Olarrk Township. 
This township is in the southeast portion of the county, and is 
township 17 north. Ladoga is the chief town. At different places 
along Raccoon Oreek there are extensive deposits of sand and 
gravel. On the northwest of section 2 (17 N., 3 W.) there is a 
deposit in which Mr. Standiford has a pit and on the northeast of 
the same section Mr. Tipton has another. Nothing definite is 
known as to the extent or depth of this depof>it. It must be at 
least 40 to 50 acres in area and as opened shows about 10 feet 
of gravel to water. Sand predominates in this deposit, but there 
is some good road material present. 
On the north half of section 3 (17 N., 3 W.) there is an ex-
tensive grave] pit opened by the railway on Dan Myers' land. F. 
W. Baldwin's pit on the west half of the northeast of 9 is also 
in the valley of Raccoon Oreek. In each of these pits the ma-
terial is abundant and of good quality, but contains too much sand 
for first-class road material, and should, therefore, be screened 
before using. 
Sam Otterman, on the west half of the northeast of 22, fur-
nishes considerable gravel to the township, which is said to make 
fairly good roads. 
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Nathan Hulett, on the northeast of 34, has a large deposit 
of water gravel. Nothing very definite is known as to its area 
or depth, but it is thought tG be extensive. It is called good 
material. This township gets some material from Scott Town-
ship on the west. 
Scott Township. 
On the southeast of the southwest of section 13 (17 N., 4 W.) 
James KnGx has perhaps' 20 acres of gravel. As opened, the 
gravel is about 12 feet thick, but is known to run much deeper. 
On the northwest of the northeast of 24, James Danewood has a 
large deposit of gravel, much like that of Mr. Knox, on the other 
side of the creek. In each case the gravel is of good quality. 
Albert Goodbar has plenty of gravel on the southwest of the 
- northeast of 27, but the bank has not been opened for several 
years. David Britt., on the north half of section 26, has an abun-
dance of both bank gravel and stream gravel of good quality; J. 
W. Foster, on the northwest Gf 33, also has quantities of stream 
gravel. On the northeast of the northwest of 5 (17 N., 4 W.) 
there is a shallow deposit of water gravel about 12 feet deep 
and of good quality, but rather fine. Good road material is rather 
scanty in the western part of Scott Township. 
Brown Township. 
This township is in the southwestern portion of the county. It 
is drained by Indian Oreek and several branches of Raccoon 
Oreek. There is considerable broken land along the streams. The 
Township is not very well supplied with gravel. 
On the northwest of '7 (1'7 N., 5 W.) Mr. R. Kirkendall has an 
abundance of good road material. On the southwest of the north-
west of 9 I.ee Mottens has some good gravel, and Walter Grimes, 
on the northeast of the southeast of 35, has also quantities of good 
gravel. The Gorman pit on the west half of the northeast of 
15 supplies only a medium grade of gravel. The township gets 
some gravel from pit~ to the south in Putnam Oounty. It also 
uses considerable stream gravel, which many think is very good. 
Owing to the scarcity of gravel, Brown Township has.,tried some 
stone for roads. On the north half of the northeast of 18 (1'7 N., 
5 W.) a limestone quarry was opened and a crusher installed. 
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Stone was broken and some road was built. The road IS not 
satisfactory but the fault seems to be in the construction rather 
than in the material used. The crusher did not run the second 
year. In the quarry there are several thin layers of hard lime-
stone, but much the greater part is soft, clayey limestone. Doubt-
less each rock would make a fairly good road, but the harder would 
wear the better. 
On the southeast of the southeast of·34 (17 N., 6 W.) there is 
another quarry, on the land of J. E. Oldshoe. It was opened and 
operated for several years by a Terre Haute company. The ma-
terial produced was used in making roads in the Terre Haute 
Cemetery. It was also used in South Bend, in New Market, in 
Waveland, Rockville and other places, giving good satisfaction. 
The quarry has a face, as opened, of from 25 to 30 feet. There-
are several different strata that vary in texture and thickness, 
and the strata vary in different parts of the quarry. A series of 
specimens designed to represent the average of the quarry. were 
sent to the Laboratory of the U. S. Department of Agriculture 
for various tests, the results of the physical tests being as follows: 
Results of Physical Tests oj Mitchell [,imestone from Oldshoe Quarry near 
Waveland, Montgomery County. * 
Specific gravity.... .. . . .. .. .. . .. 2.7 
Weight per cu. ft .......... (lbs,.) 1G5.3 
Water absorbed per cu. ft..(lbs.) 1.35 
Per cent 0,' wear.............. 3.9 
French coefficient of wear. 10.2 
Hardness ................. -5.2 
Toughness. . . . . . . . . . . . . . . . 5 
Oementing value-Dry. .. . 23 
Wet.... 43 
A (hc:nical analysis of the specimens was made at the same 
labor;; !'jry, with the following results: 
Chemical AWt.l!fsis of Mitchell Limestone from Old.~lwe Quarry, near Waveland, 
Montgomery County. 
Per cent. 
Silica (Si02) ••••••••••••••••••••••••••••••••••••••••••••••••••••• 1.00 
Iron oxide (Fe20.) ............................................... .50 
Lime (OaO) ..................................................... 54.10 
Insoluble in hydrochloric acid.................................... 2.17 
Loss on ignition ............................... ,. . . . . . . . . . . . . . . . .. 42.06 
Total,.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 99.83 
The quarry was not in operation during the season of 1905. 
-For standa I'd of comparison S0e p. 79. 
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VERMILLION OOUNTY. 
Area in square miles ....................................... " .. 255 
Population in 1900............................................. 15,252 
Miles of public roads... . . . . . . . . . . .. . . .. .. .. .. .. ... . . . .. . .. .. .. . 800 
Miles of improved roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 
Percentage of roads improved.................................. aQ.5 
Miles improved with gravel. .. .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 300 
Miles improved with crushed stone .......... '" ............ " .. . None 
Average original cost of gravel roads per mile. . . . . . . . . . . . . . . . . .. $1,800 
Total original cost of improved roads ........................... $540,000 
Annual cost of repairs per mile on gravel roads 5 years old.. .. ... $50 
Miles improved roads (gravel) built in 1905 ... " . . .. .. .. .. .. .. .. . 20 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 20 
Satisfactiol). of farmers with investment in improved roads.. .. ... Good 
Authority .................................. H. T. Payne, County Auditor 
Vermillion Oount(Y is in the central western part of Indiana. 
It is bounded on the north by Warren Oounty, on the west by 
Illinois, on the south by Vigo Oounty, and on the east by Parke 
and Fountain counties, from ~hich it is separated by the Wabash 
River. The county is about 35 miles long from north to south 
and has an average width of about seven miles. It consists of ex-
tensive flood plains along the Wabash, a wide terrace of sand and 
gravel and the uplands on the west. The uplands rise to an ele-
vation of about 200 feet above the river. The county is drained 
by Spring and Jordan creeks, Big and Little Vermillion rivers, 
and Raccoon, Norton's, Feather and Brouilett's creeks, all flowing 
into the Wabash River. 
The county is divided into five civil townships, viz., Highland 
Township in the north part, with about 60 miles of gravel road; 
Eugene Township, with 40 miles of improved roads ; Vermillion 
Township, with 40 miles of gravel road; Helt Township, with 100 
miles of gravel road, and Olinton Township, with about 50 miles 
of improved roads. The gravel deposits of the county are found 
mainly in the river terraces and along the larger streams. 
N Mthern Pm'tim/' of the Oounty. 
In the northern part of the county a pit has been opened on the 
Talbot land, in the southeast quarter of the southeast quarte'r 
of secdon 4 (19 N., 9 W.), on the bank of Spring Creek. The 
deposit seems to be a continuation of beds in the southern part 
4O-Geo!ogy. 
626 REPORT OF STATE GEOLOGIST. 
of Warren County. There al'e three to eight feet of soil and sand, 
then 12 to 15 feet of gravel in the pit"" Wells in the neighborhood 
show that the bed of gravel is at least 30 to 40 feet thick. There 
are several hundred acres of sand and gravel in this region, a large 
portion of which seems to be gravel. The gravel exposed in the pit 
was of the first quality. 
The next gravel pit south is on the northeast quarter of the 
southeast quarter of 21 (19 N., 9 W.), on J acoh Doring's land. 
The deposit is only 3 or 4 acres in extent and is from 15 to 18 feet 
thick, as shown in the pit. _.Lt yields good road material. Gravel 
from this pit goes north and south and several miles to the west. 
Philander Goff has water gravel on the southeast quarter of sec-
tion 'I (19 N., 9 W.), the gravel being about 10 feet thick to 
clay. E. Shute, northwest quarter of the southwest quarter of sec-
tion 16; J. R. Dunlap, southwest quarter of the northwest quarter 
of section 16, and David Talbot, on the southwest quarter of sec-
tion 4 (19 N., 9 W.), each have water gravel. The material 
makes fairly good road, but is rather fine grained. 
Considerable gravel for road bu,ilding has been taken from Coal 
Creek, a branch of the Big Vermillion. It is said to make a good 
road, but does not pack as well as that from the pits. 
The Hicks gravel pit, on the southwest quarter of the south-
west quarter of section 28 (19 N., 9 W.), near Perrysville, yields 
good gravel and is in a deposit which appears to be several acres 
in extent. There are also gravel pits on the northeast quarter of 
section 32, and on section 33, with an abundance of gravel. These 
pits are near the head of a broad terrace that extends for several 
miles toward the south, practically to Newport, on the Little Ver-
million River. 
Buzzard's gravel pit, on the northeast quarter of the southwest 
quarter of section 5 (18 N., 9 W.), shows 2 or 3 feet of soil and 
8 or 10 feet of gravel. The deposit runs much deeper, as shown \ 
by *ells in the neighborhood. This pit furnishes good road mate-
rial. There are no gravel pits along the terrace between Buzzard's 
pit and Eugene, but gravel is abundant, and many miles of road 
have been improved with gravel from the sides of the road. There 
is some gravel on James Fleming's place, on section 20 (18 N., 
10 W.)~ in the banks of the Big Vermillion, and the~ are several 
I 
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other small deposits along this river. There is also some good 
gravel in the bed of the stream, but the quantity is small Its com-
pared with that in the terrace. 
Dr. E. A. Flaugher has a gravel pit on the northeast quarter of 
the southeast quarter of section 30 (18 N., 9 W.), from which. 
three or four miles of road have been improved. 
Vicinity of Eugene and Cayuga,. 
There is an abundance, of gravel about Eugene and Cayuga, 
especially on the northeast quarter of section 31 (18 N., 9 W), 
near Eugene, and on the northeast quarter of section 6 and the 
southeast quarter of section 5 (17 N., 9 W.), south of Cayuga. 
All of these contain good gravel. In Cayuga, alongside the Clover 
Leaf Railway, there is a pit. Between Cayuga and Newport, or 
between the I.-ittle and Big Vermillion rivers, there is a broa·d 
gravel terrace. Gravel occurs in the banks and bed of the creek 
on the northwest quarter of the southeast quarter of section 8, and 
there is a pifnear the north line of the northeast quarter of section 
17 (17 N., 9 W.). W. H. Dallas has a pit. on the northwest quar-
ter of section 16 and Joe Morehead one on the east side of the 
railway on section 26 (17 N., 9 W.). William Coffa and others 
have also gr:vel pits on section 28 of the same township. 
Newport, on section 26 (17 N., 9 W.), is underlain with gravel. 
West of Newport, in the bluffs of Little Vermillion River, on the 
northwest quarter of section 30, Arthur Betson has an abundance 
of good gravel. Isaac N. Sager also has a pit on section 31, and 
Mr. Skidmore has one on the southeast quarter of the northeast 
quarter of section 29 (17 N., 9 W.). From Newport south to 
Hillsdale there is practically no gravel along the river, as the flood 
plain reaches the bluff, cutting out the terrace. 
Southern Portion of Oounty. 
The Highland gravel pit, on the southeast quarter of section 27, 
(16 N., 9 W.), and the Alta gravel pit, on the southwest quarter 
of section 2 (15 N., 9 W.), furnish a good quality of gravel, much 
of which goes to Dana and other points in the western part of the 
county. The James pit and Strangs pit, in the central part of 
section 8 (15 N., 9 W.), on Norton's Creek, yield an abundance 
• 
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of good gravel. From' Alta southward to the county line the ter-
race is well developed and gravel and sand are abundant. A. L. 
Mack, on the southeast quarter of section 15 and the northeast 
quarter of section 22 (15 N., 9 W.), has plenty of good gravel, the 
. deposit being supposed to be at least 90 feet thick. Mr. Stutzman 
has an extensive gravel pit on the north half of section 23. There 
are also two pits at Summit Grove, section 26 (15 N., 9 W.), 
owned by Albert, and Oharles Miller. The gravel about Summit 
Grove is especially good for road purposes. It is of good quality 
and large quantities are composed of grains of uniform size, like 
beans, and all solid, mainly of granite with some limestone. 
John Strain has an extensive sand pit on the north half of sec-
tion 34 (15 N., 9 W.). The material is especially fine, being 
nearly pure quartz. There is a gravel pit. about the center of 
section 10 (14 N., 9 W.). In this deposit theTe is considerable 
cemented gravel. 
The town of Olinton is largely underlain with gravel, and it 
also is abundant in sect.ions 21, 22, 27 and 34 (14 N., 9 W.). 
Pits have been opened on the Whitcomb place, section 27, and ' 
on the Wm. Morley place, section 34. In general the gravel is of 
good quality and practically unlimited in quantity. There is some 
gravel along the bluffs of Brouilett's Oreek. The RdtJertson bank, 
on the southwest quarter of section 11, and· Shew's bank, on the 
northwest quarter of section 18 (14 N., 9 W.) ; Stafford's pit, on 
the southeast quarter of section 15 (14 N., 10 W.), and others 
furnish a medium qualit.y of gravel, but it is not as abundant as 
on the terrace farther east. 
The roads in the western part of Vermillion Oounty have been 
built partly from local bank gravel, partly from stream gravel, 
but largely of material from pits on the terrace. Gideon Jackson 
has a gravel pit on the northeast quarter of section 15; Benj. 
J ones one on the northwest quarter of section 11, and J. L. Smith 
one on the west. half of the northeast quarter of section 15 (14 
'N., 10 W.). 
Some roads have been built of slag from the old Indiana blast 
furnace on the southwest quarter of section 23 (14 N., 10 W.). 
The slag as a foundation was covered with gravel. Oonsiderable 
stream gravel is also used for improving roads in the Elouthwestern 
portion of the CQUnty. 
• 
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(:) Sand and Gravel Terrace 
® Gravel Pits 
X' Stol)e ~uarries. 
Fig. 42. lllustrating the distribution of road materials in Vermillion and Parke counties, 
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PARKE OOUNTY. 
Area in square miles ...... , ......................... , ......... , 453 
Pupulation in 1900 ........ , ......................... , ......... , 23,000 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,200 
Miles of improved roads..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600 
Percentage uf. roa~s improved ............................ · .... · 50 
Miles improved with gravel. ............... ; . . . . . . . . . . . . . . . . . . . . 580 
Miles improved with crushed stone.................. . . . . . . . . . . . 20 
Average original cost of gravel roads per mile ........ , ......... , $1,500 
Average original cost of stone roads pel' mile .............. , .... , $2,000 
Total original cost of improved roads ........................... $910,000 
Annual cost of repairs pel' mile on gravel roads 5 years old.. .. .. . $40 
Annual cost of repairs per mile on stone roads 5 year.s old. . . .. . . . $30 
Miles of improved road (gravel) built in 1905 .... , ......... , .. .. . 50 
First improved roads built. ................... ". . . . . . . . . . . . . . . . . . 1867 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . . 50 
Satisfaction of farmers with investment in improved roads. . . . . . . Good 
Authority .. , ......... , ......... , ......... Henry Grubb, Oounty Auditor 
Parke County is bounded on the north by Montgome1ry and 
Fountain counties, on the west by Vermillion Oounty, from which 
it is separated by the Wabash River, on the south by Vigo and 
Clay Counties, and on the east by Putnam and Montgomery 
counties. The surface varies in elevation from 474 to 800 feet 
above tide. It is drained by Sugar Creek and Big Raccoon Creek, 
with Hs branches, Little Raccoon, Iron and Leatherwood creeks. 
The flood plain and terrace are from 1 to 2 miles wide along the 
Wabash River, and there is considerable flood plain and terrace in 
the valley of the Big Raccoon. Along these streams there is much 
broken country and many rock exp()sures. There is, an abundance 
of sand and gravel in the to: _d.Ces along the river and in the val-
ley of the Raccoon, but over much of the count.y gravel is wanting. 
Liberty ToU;nship. 
This township is in the northwest portion of the county, border-
ing on the river. Coal Cre€k from Fountain County flows across 
sections 1, 2 and 3 (17 N., 9 W.), in the extreme northwest of 
the township, Wabash Mill Creek flows across the township a 
little west of the center and Rush C:reek drains the central por-
tion. Lodi, on Coal Creek, is situated on a ridge of gravel in sec-
tion 2, and there is a large deposit. owned by D. Shirk on section 
~. 
r 
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3, next to the river. There is here at le,ast 30 to 40 acres of 
gravel, some of it 40 feet thick to water level. From Lodi south-
easterly to Howard, on the southwest quarter of section i8 (17 
N., 8 W.), there is an abundance of sand with occasional deposits 
of gravel, as at Miller's place, northwest quarter of section 12, 
and Elijah Lewman's place, on the southeast quarter of the south-
east quarter of section 13 (17 N., 9 W.). About Lodi and in 
Lewman's pit the gravel is of excellent quality. Nothing definite 
is known as to the extent of the deposit at Lewman's. It seems to 
be a gravel hill surrounded and partly covered with dune sand. 
The Leonard bank, the Picard bank and the Church bank, on 
the northeast quarter of section 18 (17 N., 8 W.) are near How" 
ard, along Wabash Mill Creek. David Commons has two banks, 
one on the west half of the southeast quarter of section 15, the 
other on the west half of the northeast quarter of section 22 (17 
N., 8 W.), both in the valley of Rush Creek. The gravel is of 
good quality but not as abundant as about Lodi and Howard. 
The east part of the township gets gravel from the Towell bank, 
in Fountain County, and from the Wolf and Millikan banks, in 
Penn Township,· Parke County. Gravel from the beds of the 
larger streams is sometimes used in road building, but it is not 
considered as good as bank gravel. There is some gravel in sec-
tion 32 (17 N., 8 W.), but in general it is covered deep with 
boulder clay and can be worked only along the outcrop. 
Reser1,e Township. 
This township borders the Wabash River. Montezuma, in the 
southwestern part, is the chief town. S"ugar Creek flows across the 
northwestern part of the township and Leatherwood across the 
southeastern portion. The terrace in this township is about 1% 
miles wide and deeper than the deepest wells. On the north half 
of section 6 (16 N., 8 W.) there is some gravel, but it is under 
considerable clay and is not considered good road material. Near 
West Union, on the south half of seotion '" Mr. Linebarger has 
opened several gravel pits Jllong the terrace. He claims to have 
300 or more acres of sand and gravel, and that he can get good 
gravel wherever it is convenient to open a pit. Nothing is known 
about the depth of this deposit. The gravel is of good quality, but 
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is rather fine and is not considered as good road material as that 
found farther south in the same terrace. 
The Adams pit, on section 1.9, and the Vestel pit, on the south-
west quarter of section 30 (16 N., 8 W.), show abundance of 
gravel about like that in the Linebarger pits. The 0., H. & D. 
Railway has also a large gravel pit on the west ha1£ of section 31. 
The gravel as exposed in the pit is about 30 feet deep and of good 
quality. In the north part of Monte'zuma, on the southwest quar-
ter of the southeast quarter of section 26 (16 N., 9 W.), there is 
an extensive pit, which yields excellent road material, rather 
coarser than from other pits in the township. Several other pits 
have been opened along the terrace. East of this terrace there is 
practically no gravel. 
WabMh Township. 
This township corresponds to 15 north, ranges 8 and 9 west. 
It includes a wide terrace along the Wabash River and consider-
able terrace land along the Big Raccoon as well. The Pratt pit, 
on the northeast quarter of the northeast quarter of section 1 (15 
N., 9 W.), near the north line of the township, shows good gravel 
and pits on the northeast quarter of section 12 show fairly good 
gravel, but farther south the terrace is mainly sand with but little 
trace of gravel. On the northwest quarter of the northwest quar-
ter of section 7 (1.5 N., 8 W.), there is plenty of sand or fine 
gravel, but it does not pack well. As one man says, "it is creepy." 
George Ussleman, Duncan Puett, Henry Underwood, Peter Pence 
and others have sand or gravel pits along the terrace south of 
Armiesburg. 
About Mecca, on section 20 (15 N., 8 W.), in the valley of 
Big Raccoon, there are several pits furnishing good gravel. 
Among them are the Hixon pit, the Montgomery pit and the Dee 
pit. North of Mecca there are several pits along the railway, 
and an abundance of fairly good gravel South of Mecca, up the 
creek, there is an abu¥dance of ~?Od sand, but no really good road 
material. 
Florida Township. 
This township corresponds to township 14 north, ranges 8 and 
part, of 9 west. At Lyford, sections 12 and 13 (14 N., 9 W.), the 
flood plain reaches the bluff cutting out the terral'e. South of 
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Lyford, on section 23, the "Big Gravel Terrace" begins. On the 
east half of section 20 (14 N., 9 W.) is located the famous Lyford 
gravel pit. In the north end of this pit there is a section of fine 
sand, then a section SOome 300 feet long .of fairly good gravel, in 
which there are fragments Oof cOoal, pieces Oof shale and sandstOone, 
and large pieces Oof bonlder clay, all apparently local material 
showing little water aetiol!. Mingled with these are quartz sand 
and gra:riite pebbles, evidently of foreign origin. Beyond this 
there is an abundance of gravel of excellent qualit3'. There are 
a few large boulders and some fine sand, but in general the de-
posit is good road material. There are from 40 to. 50 feet of 
gravel down to water level. 
In the so.uthwest part of :Florida Township there is an area of 
about three sections of gravel. There is some gravel and con-
siderable good sand about RGsedale, Gn section 27 (14 N., 8 W.), 
but little good rOoad material. There is good sand alGng the valley 
of Raccoon Creek, but the only gOoGd road material ill the township 
seems to be in the Lyford terrace. 
Racco011 Townsh1·p. 
This township, lying east Gf :Florida TGwnship, is wholly in the 
vaney of Big Raccoon Creek. It consists of flood plain, terrace 
and upland, with considerable coal and shale. Good gravel is 
abundant. O. A. Cole has a pit on the southwest quarter of sec-
tiOon 12; J. N. Miller on the nGrth half of section 14, and J. R. 
Johns Oon the southeast quarter of section 15; all in township 14 
no.rth, :r:ange 7 west. On section 15 the Chicago. and Southeastern 
Railway has a gravel pit in which there are 8 to. 10 feet Gf 
gravel above grOound-water. The quality seems good but the ma-
terial is rather fine for first-class rOoad material. There is good 
gravel Oon sect~ons 21, 28, 29 and 30 (14 N., 7 W.). Not very 
much is known about the depth of this deposit, but a well drilled 
in the valley near RGsedale shGWS 80 feet of sand and gravel to 
bed rock. 
J ackso11J Township. 
This township is in the southeast pGrtio.n Gf the county. In the 
bed and banks Gf RaccoGn Creek there is considerable sand and 
gravel. Johnson's banks, Gne Gn the :northeast quarter Gf section 8 
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(14 N., 6 W.), and anDther Qn the sDuth~ast quarter of the nOorth-
east quarter of section 7 (14 N., 6 W.), show fairly gOood gravel, 
but the deposits are nDt large, perhaps five Oor six acres, with 6 
to. 8 feet of gravel to water level. 
In Raccoon Creek, at Mansfield, on the northwest quarter of 
sectiQn 8 (14 N., 6 W.), there is a great mass Qf good gravel 
knQwn to be 20 to. 25 feet thick. N. Derman, on the .southeast 
quarter Qf sectiQn 7 (14 N., 6 W.), has about 20 acres Oof good 
material, 6 to. 8 foot thick, situated alOong the creek bed. Other 
stream beds furnish some gravel. Elijah White, Qn the nQrtheast 
quarter of section 2 (14 N., 6 W.); MiltDn Murphy and Green 
TaylQr, a little south Qf White's place, have some gQQd road ma-
terial. Aside frQm the stream depQsits, Jackson Township is nQt 
well supplied with road material. 
Union Township.· 
This is tQwnship 15 nQrth, range 6 west. Raccoon Creek flDWS 
sDutherly through the central part Df the tOownship. Stout's bank, 
Qn the southwest quarte.r Qf the sQutheast qua.rter Qf sectiQn 10, is 
several acres in extent and shows 10 to' 12 feet Qf good gravel for 
rQad building. About 10 miles Qf ~Ooad have been imprQved fr<YID 
this bank. 
F. N elsQn and J. S. Shalley, Qn sectiQn 13, have each furnished 
some gravel to. the township. OOonsiderable material has also. been 
taken frOom the bed Qf Raccoon Oreek and Qf other streams fOor use 
in improving rQads. 
There are several QutcrQPs Qf good rock in the township. The 
lack Qf gOQd gravel has led to. the building Qf stQne roads. John 
Wilson has a quarry Qn the sDuthwest quarter Oof section 21, and 
William Kinsey Oone Qn the sQutheast quarter Qf section 28 .. In 
the WilsOon quarry there are tWD strata of lime.stone, Qne white, 
about 8 feet thick, the other blue, abOout 6 feet thick; bOoth hard, 
the blue stone having the more uniform texture. In the Kinsey 
quarry the stone appears, to be more unifQrm in color but seems to 
be sQfter than that in the Wilson quarry. The rock frOom these 
quarries would apparently make a good road material, but the 
rQads made of it are not satisfactory. This is not because the 
stone was nQt gOQd, but because the roads were not well graded 
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and drained, mainly because> the township was not able to pay the 
price of a good road. The poor stoneJoad is, however, very 
much better than a clay road. 
Adams Township. 
This to~ship lies between Union and Wabash townships. It. 
is drained by Little Raccoon, Williams and Sunderland creeks. 
Rockville is the chief town. The improved roads have been built 
largely of creek gravel. Of the ten persons furnishing gravel to 
the township in 1904, seven furnished stream gravel. James 
Ryan has 8 to 10 acres of fairly good gravel on the east half of 
section 36 (15 N., 8 W.). It is from 12 to 15 feet deep, but 
rather fine for the best of road material. Guy Alden has some 
gravel on section 26 (15 N., 8 W.), and Nelson Thompson has a 
good pit on section 31 (15 N., 7 W.). The la.rger part of the 
stream gravel 'comes from the bed of Little Raccoon Creek. 
Penn' '1'o1m1.ship. 
This corresponds to township 16 north, range 8 west. Sugar 
Creek flows across the northwestern corner and Leathe>rwood flows 
from east to west across the central portio:g. of the township. 
Bloomingdale is the chief town. 
The Rauch gravel pit, on the northeast quarter of section 35; 
the Wolf pit, on the sout.hwest qua.rter of section 25; the Rice 
pit, on the so~theast quarter of section 29, and the Russell pit, on 
the northwest quarter of section 32, all furnish fairly good road 
material, and the supply is abundant, but it was impossible to 
make any definite estimate of the area and depth of gravel in any 
case. Considerable gravel is taken from the bed of Sugar Creek, 
and from the bed and banks of Lootherwood Creek, for road im-
provement.· The Keny gravel pit, on the northeast quarter of 
section 26, also supplies some good road material. 
Washington Township. 
This corresponds to township 16 north, range 7 west.. Marshall 
is the chief town. Little Raccoon Creek flows across the south-
western corner of its area. . There is no workable bank gravel in 
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the township. C. K. Huff has some material In the bed and 
banks of Roaring Creek in section 6. 
W. H. Barnes) on the southeast quarter of section 24, and J. C. 
Buchanan, on the southeast quarter of section 26, get some good 
gravel from the banks and bed of Little Raccoon Creek. The 
township gets gravel from John Lusk's bank, in S'ugar Crook 
Township, and Bome from Howard and Greene townships. 
Greene Town.<:hip. 
Thi.s is township 16 north, range 6 west. I,ittle Raccoon Creek 
flows westerly across the northern part of its area, and a creek 
from Montgomery County comes in from the northeast. Along ._ 
this creek, in the southeast quarte-r of section 5 and the northwest 
quarter of section 8, there is a terrace of sand and gravel. Will-
iam Jarvis has a gravel pit in each end of this deposit. This de-
posit has ait area of 50 or 60 acres, and varies fr~m 10 to 12 
feet to water level. Above the grave,l is a soil and clay stripping 
from 16 to 36 inches in thickness. It is called good road material, 
There is some terrace on section 21 along the east fork of Little. 
Raccoon Creek. The Sulton bank and the Peyton bank are in thL . 
deposit. It has an area of 25 to 30 acres, and there is 10 to 12 
feet of gravel above 'gTOllnd-water. About eight miles of road have 
been improved from these banks. The material from this deposit 
makes a good road. Considerable gravel is also taken from the 
bed and banks of Little Raccoon Creek for road impl'Ovement. 
H.mva,rd Town.<:hip. 
This township borders on Fountain and Montgomery counties. 
Sugar Creek flows southwesterly across the northern part of its 
area. 
Henry Windle and Sherman Delph each have an abundance of 
gravel along the banks of Sugar Creek in the western part of the 
township. William Clore and Henry I.Jitsey, in the southwestern 
part of the township, furnish good gravel to Howard and Wash-
ington townships. Johnson Clore has 12 to 15 acres of good 
gravel on the banks of Sugar Creek. The gravel is from 30 to 40 
feet thick and is easily accessible. 
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Sugarr Creek Town81hip. 
Brush Creek, Sugar Mill Creek and Green Crook flow south-
erly across the area of this township. John Lusk has quantities 
of good gravel on sections 22, 23, 26 and 27 (17 N., 7 W.) along 
the bluffs a~d second ~ttoms of Brush and Sugar creeks. Paul 
Lungen has an abundance of gravel on the north ha1£ of the south-
east quarter of section 22, along Brush Creek. George Alexande;r, 
on the southeast quarter of section 16, has plenty of gravel. 
Luther Delph, on the west ha1£ of the southeast quarte.r of section 
11, and :Marion Harrison, in the west half of the southwest quar-
ter of section 10 (17 N., 7 W.), both have large deposits of good 
gravel. Sugar Creek Township gets some gravel from Howard 
Township and some from Fountain County. In general the 
greater part of Parke County is well supplied with gravel. 
VI GO COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402 
Population in 19O()............................................. 62,005 
Miles of public roads ............. " .. .. . . .. .. .. .. .. .. .. .. .. .. . . 725 
Miles of improved roads ................... " .. .. .. ... ... ... ... . 220 
Percentage of roads improved .... '" ...... '" .. .. .... ... ... .. .. . 30.3 
Miles improved with gravel.................................... 220 
Miles iniproved with crushed stone ......... " . . .. .. .. . . .. .. .. .. . None 
A verage original cost of gravel roads per mile ................. " $1,414 
Total original cost of improved roads ........................... $311,187 
Annual cost of repairs per mile on' gravel roads 5 years old. . . . . . . $180 
Miles of improved road (gravel) built in 1905. .. .. .. .. .. .. .. .. .. . 30 
Miles of improved road (gravel) contracted for 1906. . . . . . . . . . . . . . 16 
First improved roads built..................................... 1898 
Satisfaction of farmers with investment in improved roads.. .. .. . Good 
Authority .......................... Jerome W. Denehie, County Auditor 
, Vigo County is situated on the western boundary of Indiana, 
and is bounded on the north by Parke and Vermillion counties, 
on the west by Illinois, on the south by Sullivan County, and on 
the east by Clay County. The Wabash River ,flows through the 
northern part of the county, forming its western boundary in 
township 10 north. The river valley in the county is four to five 
miles wide, and its flood plain is from one to four miles wide. 
The big. terrace is on the eastern side of the river and is fully 
three miles wide. It. rises from 60 to 80 feet above low water in 
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the north, diminishing toward the south to 15 or 20 feet near the 
north line of township 10 north. The uplands on either side rise 
70 to 80 feet above the terrace. 
The principal streams of the county are Spring, Otter, Lost, Honey 
and Prairie creeks on the east, flowing weOlterly into the Wabash. 
On the west in the extreme north is Bl'ouilett's Creek, then Coal 
and Sugar creeks. There are imniense quantities of sand and 
gravel in the valley of the Wabash. The wells drilled for oil show 
from 75 to 150 feet of sand and gravel to the bed of the old 
channel. Vigo County has a bed of sand and gravel 24 miles long 
and 4 miles wide, averaging 100 feet in thickness. Large portions 
of this mass are first-class road material. 
A1'ea West of the Wabash River. 
West Terre Haute, on the southeast quarter of section 19 (12 
N., 9 W.), and viciniiy, is on a gravel terrace of about 400 acres 
in extent. The Big Four Railway Company h .' a gravel pit of 
about 50 acres on the west half of the northw(;;,t quarter of sec-
tion 20, and the Vandalia Railway Company has a pit of about 
the same size, mainly on the east half of the northeast quarter of 
section 19 (12 N., 9 W.). In these pits the gravel has been 
worked down to water level some 15 to 20 feet, and large quanti-
ties have been taken out with dredge and pump from below water 
level. There is a large gravel pit on tho west half of the south-
west quarter of section 20, and 2 or 3 on'the southeast quarter of 
section 19 (12 N., 9 W.). This is called good gravel. It is rather 
coarse in some places, containing many large stones up to 5 inches 
in diameter. There is also c6nsiderable fine sand. The larger 
pebbles are of different kinds of granite and of limestone, while 
the finer grains are mainly of quartz. Of 600 gravel stones ex-
amined,' about 35 per cent. were limestone, the ~mainder were 
mainly of different kinds of granite, with a few fragments of 
geodes. The limestones are usually solid, but they go to pieces 
under a crushing power that would scarcely affect the granite .. 
The Vandalia Railway Company are opening a gravel pit on 
the southeast quarter of section 36 (12 N., 10 W.), where they 
have about 70 acres of sand and gravel shown to be more .than 50 
feet thick. The tests show a larger per cent. of sand at a depth of 
, 
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50 feet than was found nearer the surface. On sections 11, 15,' 
16 and 21 (11 N., 10 W.), in the southern part of Sugar Creek 
Township, there are at least 200 acres of gravel from 20 to 30 
feet thick. There are no large pits, but gravel has been taken 
out at 8 or 10 different localities for making and repairing roads. 
The material is finer than that about West Terre Haute, but it 
packs well and make~ a good road. 
There is gravel near the road on the southeast of the northwest 
of section 17; on the Broadhurst place, north half of the south-
west quarter of section 8, and on the Barbour place, on the south-
east quarter of section 5 (12 N., 9 W.). These deposits do not 
seem to 00 ve,ry extensive. There is some, gravel along the valley 
of Sugar Creek, as on the southeast quarter of the northeast quar-
ter of section 23, and on the northwest quarter of. the southeast 
quarter of section 16 (12 N., 10 W.). There is also gravel on the 
west half of section 31 (12 N., 9 W.). 
From section 8 (12 N., 9 W.) northerly along the river, the 
only deposit of workable gravel found was in the banks of Brouil-
lett's Creek, near the north line of the county. A pit has here 
been opened on the Guy Briggs place, on the southeast quarter 
vi the northwest quarter of section 4 (13 N., 9 W.). It is in the 
bank of a little creek, and shows a face of 10 to 15 feet of gravel 
with 2 to 4 feet of soil and clay. The sand in the pit and in the 
creek bed appears to be nearly pure quartOl. The coarser material 
is largely of granite and limestone pebbles, with many rotten 
stones, pieces of coal and shale, and an occasional lump of boulder 
clay. This depDsit extends easterly into the northeast quarter of 
section 4, apd is at least from 6 to 8 acres in extent and of un-
known depth. There are also several acres of gravel on Fred 
Armstrong's place, on the northeast quarter of section 3 (13 N., 
9 W.). On the uplands west of the river valley there is practically 
no bank gravel. 
Area East of the Wabash River. 
East of the river there is practically no workable gravel in the 
uplands, and only a few small deposits along some of the streams. 
Along the bluffs north of Otter, Honey and Prairie creeks there 
are immense deposits of fine sand and many 'sand hills that seem 
to be sand dunes, but they contain no gravel. The sand and 
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gravel in the big terrace in this part Qf the county is practically 
inexhaustible. Only a few good gravel pits have been opened, 
and those are in the victinity of Terre Haute. Oonsiderable 
quantities of good sand and gravel ha.ve been taken frQm the 
banks .and bed of Spring Creek. There is a gravel pit on the 
nQrtheast quarter Qf the northwest quarter of section 31 (13 N., 
9 W.), and 2 near the railway on the east half of section 13 (13 
N., 8 W.). Several other small pits occur in Otter Creek Town-
ship, but nQne of great importance. 
In Harrison Township there are three large gravel pits in the 
south part of section 9, and an abandoned pit across the stroot. 
on the northeast quarter of section 16 (12 N., 9 W.). There is 
an abandoned pit along the Big Four Railway in the southwest 
quarter of section 1, another on the northeast quarter of section 
2, and one Qn'the southwest quarter of section 3, in the banks of 
Lost Creek. The Vandalia Railway has a gravel pit on the south-
east quarter of section 14. Other old pits occur on the south half 
of the nQrtheast quarter of section 26, Qn the southeast quarter of 
the sQutheast quarter of section 27, on the northeast quarter of the 
northeast quarter of section 34, and on the northeast quarter of 
the southeast quarter of section 33 (12 N., 9 W.). There is also 
a pit along the terrace on the northwest quarter of section 33. 
The Southern Indiana Railway has a pit along the edge of the 
terrace Qn the sQutheast quarter of section 32 (12 N., 9 W.), ex-
tending sQutherly into the northeast quarter of section 5 (11 N., 
9 W.). There is also a large pit on the south half of the southeast 
quarter of section 35 (12 N., 9 W.), which has supplied gravel 
for several miles of road on the uplands to the SQuth and east. 
Farther south, in PrairietQn Township, there is a gteat body of 
gravel in the southwest quarter of section 34 and the southeast 
quarter of section 33 (11 N., 10 W.), and on sections 3, 4 and 
9 (10 N., 10 W.). On section 18 and the SQuth part of section 7, 
same township and range, there is a great mound of gravel, aoout 
100 acres in extent, rising more than 50 feet above low water in 
the river. 
In the valley of Prairie Creek, on the southwest quarter of 
section 26 (10 N., 10 W.), is the Piety gravel pit, which has 
furnished material for gravel roads both in Vigo and Sullivan 
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counties. On the other side of the creek, on the northeast quarter 
of the northeast quarter of section 27, is the Trueblood gravel pit. 
There is also a small pit on the southeast quarter of section 29. 
The gravel on the east side of the river is generally of excellent 
ql!ality. The deposit on sections 9 and 16 (12 N., 9 W.) is quite 
coars~ like that in the Railway pits at West Terre Haute. In the 
other pits the material is of finer grain with very few large 
pebbles. 
OLAY OOUNT~. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B57 
Population -in 1900............................................. 34,285 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800 
Miles of improved roads ................. '.' ... ". ... ...... ... .. 218 
Percentage of roads improved... ... ............................ 27.2 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186 
Miles improved with crushed stone. .. .. .. .. .. .. .. ... ... ... .. .. .. 32 
Average original cost of gravel roads per mile. '. .. .. . . . . . . .. .. .. $2,000 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . . . . .. $2,500 
Total original cost of improved roads ........................... $452,000 
Annual cost of repairs per mile on gravel roads 5 years old.. .. .. . $100 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $100 
Miles of improved roads (gravel) built in 1905. .. .. .. .. .. .. .. .. .. 8 
Miles of improved roads( stone) built in 1905. .. .. .. . . . . . .. .. .. .. . 21 
Miles of improved roads (gravel) contracted for 1906. .. .. .. .. .. .. 25 
First improved roads built. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1892 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 75 
Satisfaction of farmers with investment in improved roads.. .. .. . Good 
Authority .......................... Jacob Luther, County Commissioner 
Olay Oounty, in the western part of Indiana, is bounded on the 
north by Parke Oounty, on the west by Vigo and Sullivan coun-
ties, on the south by Greene, and on the east by Owen and Put-
nam counties. It is 30 miles long from north to south and from 
10 to 16 miles wide. The northern portion is drained by the 
branches of Otter Oreek into the Wabash, and the southern por-
tion by Eel River and its branches into White River. There is 
some broken country along the creeks in the northwest, also along 
Oroy's Oreek in the southeast, but in general the surface is quite 
uniform, the general elevation being between 550 and 675 feet 
above tide. While the surface is generally uniform, drillings for 
coal and mining operations show that the bed rock has been deeply 
41-GooIOIlY. 
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eroded and is furrowed by wide, deep channels with intervening 
ridges. 
Prof. G. H. Ashley, in the Report of the State Geologist for 
1898, page 520, says: "Some of these hidden channels have bren 
revealed by mining operations or the drill. Thus, near o arbon , 
section 5 (13 N., 6 W.), three old channels exist, running south-
west, one passing a short distance east of the Litchfield shaft, the 
other two, some 100 feet or so broad, crossing the property of 
Eureka No. 2 shaft, cutting out the upper coal. S'outh of Oarbon 
drillings are reported to have revealed a broad channel crossing 
section '7 (13 N., 6 W.), and running SQuth on the top of the 
hill west .Of Otter Creek, then 8till south to the west of Brazil, then 
turning and passing SQuth to Turner, section 11 (12 N., '7 W.), 
and going west into Vigo County. In like manner these old val-
leys have been met in all parts of the county." These preglacial 
channels often contain deposits of sand and gravel. 
Clay County has about 220 miles of improved roads; about 160 
miles: improved with gravel, 20 miles with broken stone, and about 
40 miles with broken stone as a f.Oundation and gravel as a top 
dressing. The c.Ounty is divided into 11 townships varying greatly 
in size. 
Dick Johnson Township. 
This township lies in the extreme n.Orthwest, being a part of 
township 13 north, range 6 west. The improved roads of this 
township in the main were built of gravel taken from the Leach-
man gravel pit on the southeast quarter of section 12 (13 N., '7 
W.). This gravel seems to be in a preglacial channel, perhaps 
the one spoken .Of by Prof. Ashley as running southerly from Car-
bon. Mr. Leachman says: "My neighbors, east and west, have 
coal at the same level I have a bed of sand and gravel." Wells, 
drillings and mining shafts show the depQsit to be at least 100 
acres in extent, with a thickness of 10 to 50 feet. This deposit is 
opened along the bed of a little stream, where the gravel is covered 
with only from 3 to 5 feet of soil and clay, but outside this valley 
the soil and clay covering is from 15 to 30 feet thick. In general 
the water stands about at the surface of the sand and graveJ. 
Mr. Leachman has installed' a pump throwing an eight-inch 
stream of water, sand and gravel. This material is scree;ned into 
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two grades, a fine sand and a good gravel of rather small grain. 
The sand i»-compDsed mainly of quartz grains, while the gravel is . 
largely of different kinds of granitic pebbles, with a large number 
of limestones. This material makes good roads and wears well. 
In this deposit I found no rotten or disintegrating pebbles, all 
being of good quality. 
There are other doposits of sand and gravel in this township, 
but like the greater part of the Leachman deposit, the material is 
covered so deep with soil and clay that it can not be worked with 
profit. SDme gravel is found in the beds of the streams, but it is 
seldom of good quality, and is not much used. 
Van. Buren TO'W'f/..Sh'ip. 
Van Buren is the northeast tDwnship of the county, and in-
cludes the greater part of tDwnship 13 nDrth, range 6 west. In 
this township are located the towns of Carbon, CardDnia, Har-
mony, Knightsville, Benwood and others. The improved roads 
in this township have been made for the most part of gravel fDund 
on sections 8, 10 and 11 (13 N., 6 W.). 
The Lamb gravel pit, on the sDutheast qU3lrter of section 11, 
about four miles nDrth frDm Harmony, has supplied most of this 
gravel. There seems to. be a large deposit of good road material 
in this locality, but I could get no. definite idea as to its depth or 
area. The gravel is somewhat yellowish in col Dr and contains 
some rotten pebbles, due to oxidation. It makes a fairly good 
road, but does not wear as 'IDng as sDme Dther gravels.. The pit 
was not open for use in the season of 1905, and the investigation 
was therefore nDt very satisfactory. 
The McQueen gravel' pit: on the northeast of the SDUthWest Df 
section 10 (13 N., 6 W.), and the Bell gravel pit, on the south-
east of the nDrthwest of the same section, are in a deposit of what 
seems to be a good road material. It is at least 6 to 8 acres in 
extent and 8 to. 15 feet thick. About 5 miles of road have been 
improved with gravel from these pits. The roads are fairly good 
and the material wears well. In general, this material is covered 
with from 3 to 5 feet of soil and clay. 
The Charles Orma pit, on the northwest quarter of the northeast 
quarter of section 8 (13 N., 6 W.), is in a deposit several acres in 
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extent, and from 3 t0' 12 feet in thickness. The deposit is opened 
.along the. bed of a little stream, where it is covered ~ith from 
1 t0' 3 feet of soil and clay. The pit was opened in August, 1905. 
Water was reached about 1 foot below the suriace of the gravel. 
A horse-P0'wer pump lowered the water about 4 feet, S0' that about 
5 feet of gravel could be worked. The material is a clean gray or 
bluish gray gravel, becoming lighter when exposed to the sun on 
the road. As a whole it is rather fine, with mo;re sand than gravel. 
The larger pebbles llre granite and limestone, with occasi0'nally 
one of quartz, while the sand 'is mainly of quartz grains. The 
material seems to be about like that in the Leachman pit, about 3 
miles farther west.. It packs well and promises much as a road 
material. 
Bt·a,zil Toumship. 
Brazil Township is 2112 miles square in the south part of town-
ship 13 north, and partly in range 6 and partly in range 7 west. 
There are no workable gravel deposits in this township. Its roads 
have been improved mainly with gravel shipped. in from West 
Terre Haute, in Vigo Count.y. Some material for stroot improve~ 
ment. in the city of Brazil, came from t.he Summit Grove gravel 
pits in Vermillion dounty. 
Posey Township. 
This corresponds to township 12 north, range 7 west. There 
is practically no wo.rkable gravel in this township and no rock 
available for road purposes. Some roads have been improved with 
gravel shipped from West Terre Haute, Vigo County. 
Jackson Town:!hip. 
This corresponds to township 12 north, range 6 west. There 
is practically no available road material in this township. Some 
roads in the western part of the township have been improved with 
gravel from West Terre Haute, while some in the eastern portion 
were built of gravel from the Trester pit in Putnam County. 
Cass Toumship. 
This township, consisting" of 12 sections east of the southern 
portion of Jackson Township, has but little road material. Some 
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roads were improved with gravel from the Trester pit. Later, 
some new roads have been built and old ones repaired with gravel 
taken at various places frOID the bed of Eel River above Bowling 
Green. 
Wa.~hington Township. 
This township, south of Jackson and Cass, has some gravel in 
the beds of Eel River and its tributaries. Some roads were im-
proved with gravel from the Trester pit, hut gravel for repair 
work was taken from the bed of Eel River, while some roads have 
heen improved with river gravel, which seems to be good road, 
material. 
Sugar Ridge Township. 
This township, lying west of Washington, has no available road 
material. The sand bars in Eel River along its southern border 
do not contain good road material. Some roads in this township 
have been improved with gravel from West Terre Haute. 
Perry Township. 
This township, adjoining Vigo County in townships 10 and 11 
north, has no availablel road material and practically no improved. 
roads. 
Lew'is Township. 
This is the southwest township of Clay County. There is prac-
tically no available gravel in this township. Some roads have 
been improved with gravel from West Terre Haute. Others have 
heen improved with broken sand rock about 8 inches thick, covered 
with about 4 inches of gravel, from West Terre Haute. The stone 
was quarried on Mr. Barrett's farm, section 29 (9 N., 7 W.), and 
on the Harris land, section 20 (iON., 7 W.). 
Harrison Townsh'ip. 
This township, the southeast portion of Clay County, is 12 
miles long from north to south, extending through townships 9 and 
10 north. In this area considerahle road has been improved with 
river gravel, which is said to make fairly good road material. 
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Some roads have been improved with rock and gravel, as follows: 
Broken sand rock about 6 inches, covered with river gravel about 
6 inches. This combination is said to make good. roads, but their 
durability is questionable. The rock for these roads is quarried 
on the Cooprider place about 2 miles southwest of Olay Oity. 
SUI.LIV AN OOUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440 
Population in 1900............................................. 26,006 
Miles of public roads .................. , ... " ..... " . . . . . .. .. .. . 974 
Miles of improved roads ....... " .......... " ..... " .. .. .. .. .. .. 332 
Percentage of roads improved.................................. 34.1 
Miles improved with graveL................................... 272 
Miles improved with crushed stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
Average original cost of gravel roads per mile ........ " .. .. .. ... $2,600 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . . . . .. $3,2()O 
Total original cost of improved roads ... " ........ " ............ $844,623 
Annual cost of repairs per mile on gravel roads 5 years old.. .. .. . $50 
Miles of improved roads (gravel) built in 1905. .. .. .. .. .. .. .. . . . . . 22 
Miles of improved roads (stone) built in 1905. . . . . . . . . . . . . . . . . . . . . 30 
First improved roads built..................................... 1895 
Satisfaction of farmers with investment in improved roads-
"As a rule good" 
Authority ................... '.' ... , ....... E. E. Russell, County Auditor 
Sullivan Oounty borders on the Wabash River and is bounded 
on the north by Vigo Oounty, on the west by Illinois, on the south 
by Knox Oounty, and on the east by Greene and Olay counties. 
!tis 24 miles in length from north to south and has an average 
width of a.bout 18 m!les. The grea.ter part of the county is 
drained into the Wabash through Thurman's and Busseron creeks~ 
The southeastern portion of the county drains into White River. 
The surface is generally level. Some broken country lies along the 
streams, but the bluffs' are not more than from 25 to 75 feet high, 
and the valleys are wide. About one-fifth of the area is flood 
plain and terrace. 
The Wabash flows along the bluff at Narrows, on section 25 
(9 N., 11 W.), and again at Merom, on sections 7 and 18 (8 N .. 
10 W.), thus cutting the flood- plain and terrace into three por-
tions Above Merom they are from one to three miles wide and the 
terrace is quite sandy. Below Merom they are from 2 to 4 miles 
wide and the terrace is made up more largely of gravel. There' 
I . 
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is sandstone at the Narrows, and at Merom the sandstone bluff is 
about 170 feet high. Good sandstone outcrops at several places 
in' the county. 
Sullivan Oounty has about 250 miles of improved roads and 
about 80 miles in process of construction. Of the new roads, 
about 50 miles are being made of stone, the balance of gravel. 
Some of the stone comes from ThOirnton, near Ohicago, sOime from 
Spencer, some from Bedford and some frOim local quarries. The 
gra vel is, in general, from local pits. 
Pa,iybanks Township. 
Fairbanks, the northwestern township of the county, consists Q1f 
flood plain, terrace and upland. There is an abundance of sand 
in the terrace, the gravel occurring in isolated localities. The 
pits furnishing gravel for improving roads in this township are 
Hunt's pit, on section 6; Bowen's pit, on section 7; BOistick's pit. 
on the llorth half of secti'6n 19, all in township 9 north, 10 west, 
and Parker's pit, near the Bostick pit. In addition, some gravel is 
obtained from the Piety and Trueblood pits, in Vigo Oounty. In 
general, this gravel is oJ good quality, but rather fine for first-class 
road materia~. 
Thurman Township. 
This township borders on the river south of Fairbanks. The 
surface is much as in Fairbanks Township. The pits furnishing 
gravel for this township are Nowlin's pit, on the northwest quarter 
of section 23; Gray's pit, on the northeast quarter of section 23, 
and Monk's pit, on the southeast quarter of the northwest quarter 
of 14 (8 N., 11 W.). This gravel is said to be very good road 
material. 
Gill T011mship. 
Gill Township borders on the river, but 'the flood plain is not as 
wide as in Thurman Township. Below Merom the ter.race for 
some distance is near the river. Roads, have been built with 
gravel from Woods' pit and from the Niles pit, both near Merom 
Station, on the southeast of the southeast of section 20 (7 N., 10 
W.). The Merom Gravel Oompany's pit, on the south half of sec-
tion 20, has furnished large quantities of gravel for local use, 
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and from it large quantities have been shipped. The pits about 
Merum Station have from 20 to 30 feet of gravel down to water, 
withve,ry little soil and clay. The deposit extends to the river and 
the gravel company is pumping gravel from the bed of the river. 
CDnsiderable gravel has been taken frDm two pits on the Funk 
land, on section Hi (6 N., 10 W.). Sand and gravel are abundant 
in Gill Township, but good road material occurs at irregular 
intervals. 
Haddon Township. 
This township is somewhat irregular in form, having only about 
two and a half miles of river front.. The gravel and sand terrace 
extends frDm Gill Township across Haddon into Knox County, 
but the Wolf pit, on section 25 (6 N., 10 W.), is the only one 
of importance that has been ·opened in the township. The roads 
have been made mainly from the Funk pits and the Wolf pit, and 
of gravel frDm Emison, in Knox County. 
H armilton Township. 
Sullivan, the count.y seat, is located i:'1 this township. There 
are about 17 miles of gravel ana. seven miles of stone roads within 
its bounds. The gravel came from the pit!: b Gill Township; and 
frDm Emison, in Knox County. The stone (n me from Spencer, 
Owen County, and from Thornton, near Chicagc'. There IS no 
gravel and no stone in t.he to'wnship available for roads. 
Curry Township. 
There is practically nD good road material in this township. 
The roads have been improved mainly with gravel from the Piety 
pit in Vigo County, while some came from Emison, in Knox 
County. 
Jackson, Cass and J ~fferson tDwnships, comprising the eastern 
pDrtiDn Df Sullivan County, ha.ve no available gravel. The grave] 
used came from Merom Sta.tion, in Gill Township, or from Emi-
son. Some stone road has 0000 made of material from Spencer 
or ThDrnton. SDme native rock has ooen used, but in general it is 
not of very good quality. 
ROAD MATERIALS OF KNOX COUNTY. 649 
KNOX COUNTY. 
Area in square miles. . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510 
Population in 1900............................................. 32,746 
Miles of public roads. .. .. . . . . . . . . . . .. .. .. .. . . . . . . .. .. .. . . .. . . . . 580 
Miles of improved roads. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 264 
Percentage of roads improved ... ' .' ............ ' .... '. ... ... ... . 45.5 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
Miles improved with crushed stone. .. . . . ... . .. . . . . . .. . . . ... .•. .. 64 
Average original cost of gravel roads per mile ......... , .. .. .. ... $1,800 
Average original cost of stone roads per mile... .. .. .. ... .. .. .. .. $2;000 
Total original cost of improved roads .. , ................ " ... , .. $488,000 
Miles of improved roads (gravel) built in 1005 ........... " ... , .. 35 
Miles of improved roads (stone) built in 1905. . . . . . . . . . . . . . . . . . . . 5 
Miles of improved road (gravel) contracted for 1006. .. . . . . . . .. . . . 40 
First improved roads built ....... '" ............ '" ... . . . . .. . .. . 1900 
Satisfaction of farmers with investment in improved roads-
"Many are of the opinion that better roads should be built for the 
money, as thll cost for repairs is already large, though none of the 
roads have been built five years." 
Authority ................................................. T. H. Adams 
Knox County lie..q south of Sullivan, and is bounded on the 
west by the Wabash River, and on the south and east by White 
River. It is very irregular in outline, having an area of about 
510 square miles. The surface is generally level or gently undu-
lating, with some broken country in the northea&t. Lying be-
tween the two rivers, the slopes are short and gentle, so that no 
large streams occur. Along the rivers the :flood plain is from one 
to three miles wide. Along the Wabash there is considerable 
gravel terrace, but there is very little gravel in the vallr'y of White 
River. 
A large portion of Knox County was settled before the adop-
tion of the rectangular system of survey, so that a pmtion of 
the county is divided into sections, while other portions are di-
vided into surveys and donations, the dividing lines, in most 
cases, running northeast-southwest and northwest-soutJ1east, though 
in wme cases they are irregular. 
Busseron. Township. 
This township is in the northwest part vi the county. There 
is a great body of sand and gravel in its area, the sand largely 
predominating. Gravel occurs in workable quantities on sections 
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11, 12, 13, 14, 23, 24, 25, 26, 35 and 36 (4 N., 10 W.), and on 
donation 210 between sections 13 and 24; also on sections 2, 11 
and 13, and on donations 204, 205,209, 211, and on other land 
along the ditch and railway in township 3 north, range 10 west. 
On dOonation 204 the Terre Haute & Evansville Railway Oom-
pany have a large gra,vel pit. The A. Pfaffiin Gravel Oom-
pany are working thE:< pit. They pump the material and screen 
it to Buit the purchaser. They can furnish from 300 to 350 cubic 
yards of screened gravel per day. As Oordinarily screened, about 
half the deposit is sand, which is of excellent quality, being 
nearly pure quartz. The screened material COonsists mainly of 
granite and limestOone pebbles, and has a gOood reputation as a 
rood material. 
Several pits of small size have been opened on the tracts Gf 
land mentioned above, fOor IOocal purposes, but none are Gf much 
importance. T,he railway pit is about two miles southerly from 
Emison, and the graverl is generally known as Emison gravel. Dr. 
Orman's pi4 Purcell's pit and the 'Grand Orossing pit are located 
two to three miles west and north of Emison. 
Washington Township. 
This tOownship has a frOontage Oof abOout two and a half miles on 
the river and extends easterly about eight miles. There is some 
flood plain alOong the river and a little terrace material, but in 
general the surface is clay. There is practically no gravel nor 
stone in the township available fOor ;Ooad making. The improved 
roads within its bounds are made Oof gravel frOOl the railway pit, 
near EmisOon. ' 
Vincennes Township. 
This township is aoout 14 miles IOong from nOorth to south, in-
, eluding all of townships 2 and 3 nOorrth, with about two miles of 
township 1. It has a river frontage: Oof at least 25 miles. In the 
north the rock blu:ff at Gld FOorrt KnOox is washed by the river, and 
fGr a mile Oor so there is nG flood plain nor terrace. 
Thrro and a half miles south of the "Old Fort" is the city of 
Vincennes. It stands on a terrace of sand and gravel that, in 
the north, rises from 30 to 40 feet above low water, diminishing 
in elevation toward the SGuth. Gravel is abundant. Lanahan & 
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O'Donnel have a large pit in the edge of the terrace on the west, 
where there is 201;0 25 feet of gravel down to ground water. This 
company has another pit in the north part of the city, near the 
edge of the terrace, and the city of Vincennes has a gravel pit in 
the same neighborhood. O'Donnel has two pits near the rail-
way south of the city. One of these Mr. O'Donnel calls a sand 
pit, the sand making up four parts and the gravel one part. The 
other, which he calls a gravel pit, is composed of four parts gravel 
and sand one part. The material is much ,alike in these pits. 
The sand is nearly pure quartz and good for plastering or con-
crete work, while the coarser material makes good roads. The 
O'Donnel gravel pit shows from 6 to 8 feet of gra,vel to water, and 
he has pumped the material to a depth of 17 feet below water 
level. At least ten miles of road have been built from this pit, 
besides large quantities of gravel that have been used for im-
proving the streets of the city. There is a gravel pit near the coal 
mine in the eastern part of the city, and others in the south in 
the neighborhood of O!Donnel's pit. 
South of Vincennes, along the terrace, there are several small 
gravel pits. These are the Brevoort pit, the Whitehead pit, o'Hned 
by the township, and the Vieke pit, about five miles south of the 
city. The connty also has a pit on ,the Dicksbury road, about 
two miles south of the ci~y. The township is well supplied with 
gravel, but there is not much improved road south of the city. 
Decker Town.<;hip. 
This township is in the southwestern part of the county. It 
has the Wabash on the west and White River on the south and 
east. There is considerable sand and gravel in the township, but 
no pits of importanc~ have been opened. Practioolly no roads 
in this township have been improved with either gravel or stone. 
Johnson Township. 
This township lies south and east of Vincennes Township. In 
general it has quite a uniform surface. There is plenty of sand 
and clay, but no gravel or stone that is available for road building. 
, The roads in contemplation are to be built of imported gravel. 
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Harrrison Townsh'ip. 
This township is in the southeastern portion of the county. 
It has no bank gravel and no available stone for road building. 
There is some gravel in sand bars along the river, but it is not 
called good road material. There are practically no improved 
roads in this township. 
Palmyra Township. 
This township lies east of the northern part of Vincennes 
Township. It has no gTavel and no stone aVftilable for road build-
ing. The improved roads in its area have been made of gravel 
from Emison or from Illinois, brought in by the B. & O. S. W. 
Railway. 
Steen. Township. 
This township, lying east of Palmyra, has no good road ma-
terial except, what may be found in sand "btlrs along White River. 
Some roads have been improved. with gravel from Emison or 
from Illinois. 
V igo· Township. 
This township extends from Steen northeasterly along the river 
to the north line of the county. It has about 35 miles of road 
improved with stone, mainly from Spencer, Owen Oounty, quar-
ries. About three miles of road were improved with stone from 
local quarries. The quality of the lat,ter appears to be, good, but 
the beds are thin and the stripping heavy, so that it probably can 
not be worked at a profit. There is no gravel except a little in 
the river sand bars. 
Weidne1' Township. 
This township lies along the north line of the county, between 
Busseron and Vigo townships. There is practical1y no grave] 
within its area. It has 22 miles 'of road improved with broken 
stone. About ten miles were improved with stone from local 
quarries, and the balance with imported stone. 
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The most extensive looal quarry is ()ill section 21 (4 N., 8 W.), 
owned by Gustave Stoelting, a section of which shows-
Section of Quarry on Stoelting Farm. 
Feet. 
1. Soil and clay ................................................. 3 to (j 
2. Shu Ie rock .................................................. 2 
3. Hard limestone ............................................. 4 
The limestone makes good l'oad material, but, as worked, it costs 
more than imported stone. There are several outcrops of this 
rock in the township, but in no case does it occur in such form as 
to promise that it'might be quarried with profit. 

---------- ~~ -
SECTION X. 
THE ROADS AND ROAD MATERIALS OF A PORTION 
OF CENTRAL INDIANA. 
EMBRACING THE COUNTIES OF PUTNAM, HENDRICKS, MARION, 
'MORGAN, JOHNSON AND SHELBY. 
By E. J. CABLE. 
The territory cGvered in this report includes a strip of country 
In the central part of Indiana, extending frGm near the eastern 
to near the western border of the State. 
N EEl) OF ROAD IMPROVEMENT. 
A careful examinatiGn of the roads in the various counties 
wGrked reveals the fact that there are many miles Gf unimproved 
rGads, as well as many that have been improved that need remod-
eling. SGme counties, though well supplied with good road mate-
rials, have no.t made the advancement in improvement made by 
Gthers not, so well supplied with the necessary materials. This is 
probably due to· the lack of the right kind of feeling with regard 
to. the matter, Gr to the indifference Gf the farmers, to. whom the 
questiGn o.f good roads should appeal with great fGrce. Many 
farmers do. not stop to think or reaSGn that the value of their prGP-
erty is raised or lowered in accordance with the conditions of the 
roads of the community. The American people of today, and 
especially the farmer, is quite particular as to the house he, lives 
in, the manner of vehicle he uses, the style and breed Gf horses 
he drives, but is quite indifferent Gf the animals' feelings when 
he forces them to draw a load of prGduce to market., over roads 
so deep with mud that the animal sinks in to the knees at every 
step. A count.ry with good roads is always a prosperous one and 
Gne that hGlds high rank amGng the nations Gf the world. The 
cGunties leading in road imprGvement are Marion, Putnam and 
Johnson. 
(655) 
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The writer was strongly impressed with the fact that in counties 
where road improvement has been made and is being made, it has 
enhanced the value of land to the extent of ten and fifteen dollars 
an acre. When good roads have become universal through the 
country, the land that is now farthest from the market will bring 
a much higher price than the same land will now bring with the 
roads unimproved. Availability of markets will then not be a 
serious problem. 
MAT.ERIAHJ USED FOR ROAD IMPROVEMENT. 
The materials used for road improvement in these areas are 
gravel and limestone. Gravel is the one most extensively used, 
as limestone is. not availahle in all the counties, and if used must 
be shipped in from counties that have it. This is being done in 
several of the counties worked, where gravel is a scarce article. 
GRAVEL. 
The gravel of the region covered occurs in various topographi-
cal positions. In some of the counties it occurs in kames and 
eskers, associated with the terminal moraine or with the recessional 
moraine. while in others it occurs in flood plains of streams, in 
bluffs along the river or smaller streams, while in still others it is 
found in local pockets 'of the ground moraine, in pockets in old 
valleys and as valley trains and flood plain terraces. 
The gravel deposited by fluvial action ma.y easily be determined 
by its peculiar stratification. The fluvial deposits make up by 
far the larger per cent. of gravel deposits of economic impor-
tance. 
Next to those of fluvial deposit are those of glacial deposition. 
These deposits are likewise easily determined by their peculiar 
stratification and character of material. In many cases the origin 
of a large percentage of these deposits is the weathering of the 
country rock by oxidation, chemical reactions, temperature changes 
and stream erosion, together with glacial erosion. 
There are some lacust.rine deposits found in the western part of 
Morgan County, but they are of little value for road purposes, as 
the gravel js too sandy. These depooits make up but a very small 
part of the gravel of· economic importance. 
---------------- -
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Quality of Gra,vel.-The quality of the gravel is determined by 
the composition, the oxidation that it has undergone, the size of 
the pebbles and the cementing principle. Often large deposits 
are of little value, because of poor cementing qualities, or because 
the pebbles are too small, or of too soft a material. In other 
places, especially in counties where the Mitchell limestone out-
crops, many of the deposits are of little valuel because of the large 
percentage of such limestone. . 
Availahility of Gravel.-The workable deposits are not in all 
cases so located as to be of the greatest advantage. In many cases 
the deposits are small in amount of good gravel. Such is the 
case where we have small pockets in the ground moraine or pockets 
in the river valley. In other cases we have fairly good deposits 
in areas where gravel is scarce, but the gravel is covered so deeply 
that it is very difficult to get at. In this case the expense of get-
ting the gravel out of the pit is great,. It often happens that 
gravel occurring along the river in the old flood plain, or a valley 
train, can not be quarried because of interference of ground water. 
In such cases the gravel must be dipped or pumped. This means 
that the expense per yard is trebled. In many cases the problem 
of transportation enter's into the question of availability. Often 
the deposit is of little value because of the distance the material 
must be hauled, or IS so located as to be almost impossible to 
get to. 
LIMESTONE. 
The problem of suitable limes~one is not an easy one, as lime-
stone does not outcrop in all the counties. Limestone, of workable 
quality outcrops in Putnam, Morgan and Shelby counties. 
Morgan County is especially rich in good limestone in the south-
western part, in Ray Township. The central and southern parts 
of Putnam County have unlimited amounM of good stone. In this 
county several crushers are at work supplying stone to the county 
and to other distant points in the State and outside the S'tate. 
Some stone outcrops in Shelby County along the Big Flatrock 
River. In every case the limestone outcrops along the stream's 
bluff or is found in the stream's bed. 
Since some counties are well supplied with gravel and others 
well supplied with stone, the cost of road improvement will largely 
42-Geo!ogy. 
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depend upon the material used. The average cost of road im-
provement with stone is $2,000 per mile, while the average cost for 
gravel is but $1,000 per mile. 
The average wearing quality of the two materials was care-
fully noted, and it was found that a road properly graveled would 
wear at least five years without further improvement, while those 
of stone required some repair work within the same time. This 
was probably due to the faCt that the road was not properly built 
in the first place, or else poor stone had been used. 
The gravel deposits of the counties worked will now be de-
scribed. Each county is worked out very carefully with regard 
to both limestone and gravel deposits, sections of the pits and quar-
ries having been taken .• With each county is a map of the same 
showing the distribution of the quarries and the location of the 
gravel deposits. 
PUTNAM OOUNTY. 
Area in square miles......................................... 482 
Population in 1900........................................... 21,478 
Miles of public roads......................... .. ... ... ... .... . 900 
Miles of improved roads ................... " .:.. .. .. .. .. .. .. . 635 
Percentage of roads improved................................ 70.5 
Miles improved with graveL.................................. 335 
Miles improved with crushed stone ........ , " .. .. .. .. .. .. .. .. . 300 
Average original cost of gravel roads per mile. .. .. .. .. .. .. .. .. . $1,500 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . . . . . $2,000 
Total original cost of improved roads ....... " ................. $1,102,500 
Annual cost of repairs per mile on gravel roads 5 years old. .. .. . $50 
Annual cost of repairs per mile on stone r<>ads 5 years old. .. .. .. $40 
Miles of improved road (gravel) built'in 1905 ...... " ... .. .. .. .. . 20 
Miles of improved roads (stone) built in 1905. . . . . . . . . . . . . . . . . . . 36 
Miles of improved roads (gravel) contracted for 1906. .. .. .. . . .. . 12 
Miles of improved roads (stone) contracted for 190~. . . . . . . . . . . . 6 
First improved roads built..................... . . . . . . . . . . . . . . . 1868 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . 65 
Satisfaction of farmers with investment in improved roads-
"They are highly pleased, are wanting more improved roads and are 
disappointed because the law allows only 4 per cent. the assessed 
value of the township t<> be used for road improvement." 
Authority ................ , ........... J. F. O'Brien, Ex-County Surveyor 
The northern part of Putnam Oounty is comparatively level, 
while the southern is extremely rough. In the southern part, es-
pecially in Oloverdale Township, the drift capping the hills of 
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Fig. 43. Illustrating the distribution of road materials)n Putnam County. 
660 REPORT OF STATE GEOLOGIST. 
Mitchell limestone, is extremely thin, and is the older of the two 
found in the county. In the northe:r;n part of the county the drift 
is much thicker, and limestone outcrops, along the small streams 
are not so munerous. 'Two ages of drift are readily discernible 
in Putnam Oounty. In the north, 'the latest extends as far south 
as Greencastle, the county se~t, then strikes off in a southeasterly 
direction. 
Road improvement in Putnam Oounty is not a difficult one. 
There is plenty of material, both stone and gravel, and within easy 
reach of unimproved roads. At present there is a strong senti-
ment in the county in favor of good roads, and this sentiment 
should result in improvement in every part of the county. 
Most of the important roads of Russell, Franklin, Jackson, Mon-
roo, Floyd, Marion, Washington, Jefferson and Greencastle have 
been graveled or rocked. 'The improvement has not been so rapid 
in the south central and eastern parts, owing to the fact that 
gravel is not plentiful, and what improvement is made must be 
made with crushed rock. 'The materials available in Putnam 
Oounty are gravel and limestone. 
GRAV1<JL DEPOSITS OF PUTNAM OOUNTY. 
Gravel deposits are plentiful in the following townships: 
Washington, Marion, Floyd, Jackson and northwest Olin ton town-
ships. Bar gravel is found in Olinton, Greencastle and Madison. 
Clinton Tow'nship. 
Julia: A. Ralcliff Pit.-Northeast quarter section 7 (16 N., 5 
W.). This pit is located in the bluffs bordering Raccoon Oreek. 
The known depth of gravel is 25 feet, and the circumference, 900 
feet. 
Section oj Ratcliff Pit. 
Feet. Inch ••. 
1. ChLY stripping ..... " .......................... .4 to 6 
2. Gravel and clay ..................................... .. 6 to 8 
3. Gravel mixed with fine layers of sand .... , ....... 8 to 10 
4. Seam of clay .................................... 1 to 2 
5. Clean gravel ......... , .......... , ............... 6 to 8 
6. Hard blue till ................................ '" ...•.. 
The best gravel runs in lenseR or pockets. It may thus be ob-
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tained free from clay or dirt. In size the pebbles average from 
one-half to one-fourth of an inch in diameter. A great many 
large granite boulders, as well as pillars and masses of clay, are 
found throughout the deposit, but not in such quantities as to be 
harmful. The gravel is interbedded with thin seams of sand, 
averaging from one-half to six inches in thickness. 
The gravel is well stratified, and of a grayish blue color. 
Quartz, diabase, hornblendite, schists and "basalt pebbles predomi-
nate, while limestones are in abundance. 
T.he deposit is off the main road about one-quarte,r of a mile, 
but is easily gotten to, so that the transportation is not a difficult 
problem. 
Unlike so many other pits, this pit is free from water, so that 
all the gravel may be taken out without extra expense. The strip-
ping is the most difficult part, as there is from 6 to 8 feet of clay 
that must be removed before the gravel can be gotten at. Care 
should be exercised, so that little of the dirt gets' into the graveL 
The price for both township and county purposes is 7 to' 10 cents 
per yard, the owner stripping the pit and keeping it in good 
condition. 
Something like five miles of road have been graveled from this 
pit. At present the gravel hauled has been used for repair work 
only. Roads examined where this gravel has been on for several 
years shows the gravel to, be of good wearing quality. It packs 
well where the gravel has been taken from the pit free of dirt, 
making a smooth, even roadbed. 
Walter H. Sigle?' Deposit.-Southeast quarter of the southeast 
quarter of section 6 (15 N., 5 W.). This deposit is located in the 
bluffs along Raccoon Creek. The hills are elliptical in shape, in 
every case being covered with from 2 feet to 4 feet of clay. 
By means of spade and post auger I was able to make the fol-
lowing estimate as to size of deposit: 
Depth of deposit ...................... " 20 feet 
Circumference of hill .................... 625 feet 
Diameter ............................ " 200 fee;t 
The gravel is of a grayish blue color, except the upper 8 or 
10 inches, which is highly oxidized. The pebbles aVeTage from 
one-fourth to one-half inch in size. Lenses of coarse, bluish gray 
sand are found throughout the deposit. 
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This deposit has not been opened up, but can be with very little 
cost, as it. will be an easy matter to dump the stripping in the 
gullies below and make a roadway out to t.he main t.raveled road, 
which is about one-fourth oLa mile away. 
Russell Township. 
Bert Long pii.-Northeast quarter of the northeast quarter of 
section 15 (16 N., 5 W.). This pit is situated in t.he bluff bor-
dering Raccoon Creek, and is river-deposited gravel. The deposit 
has been a large one, but has been extensively used, so that there 
is not more than 10,000 cubic yards left. 
Section of P# on Land of Bert Long. 
Feet. Inches. 
1. Clay stripping.................................. 6 to 8 
2. Clay mixed with gravel--oxidized .... , ......... . 6 to 8 
3. Sand and gravel-sand interbedded ............. 6 to 8 
4. Clay.......................................... 2 
5. Gravel with lenses of sand ............ " ....... 14 to 16 
G. Hard bluish clay. 
There is a great amount of sand and dirt in this deposit of 
gravel, which can not be avoided because of the difficulty in strip-
ping. The best gravel occurs in pockets, which are surrounded 
by sand. Sand is continuous throughout the deposit, the layer~ 
of gravel being interbedded between thin layers of sand. In dif-
ferent parts of the deposit lenses of clay are prominent. The peb-
bles are largely quartz, with limestone in abundance. In por-
tions of the pit the whole mass is cemented together by lime, thus 
forming a conglomerate. 
This deposit. is difficult to get at, being about one to one' and 
one-half miles off the: main road. A deep ravine must be crossed, 
and several steep hills must be pulled up. The price charged 
both county and township is 10 cents per yard. 
Brumfield Depo~i.-Southeast quarter of sect.ion 11 (16 N., 
5 W.). This deposit is located in the bluffs bordering a ravine of 
Raccoon Creek. The pit has been worked to some extent and is 
in a long ridge bordering a flat. 
Section of Brumfield Deposit. 
Fett. ,,"ehes. 
1. Clay .............................................. 1 to 2 
2. Oxidized gravel and clay .......................... . 6 
3. Gravel with intersected layer of sand ... " .....•.•• , 
" 
----------~ -
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It is impossible to get to the bottom of the gravel on account of 
ground water. Just west of the barn is a deposit of some value, 
which has not yet been 9pened. . 
This gravel is not of the best quality. There is a large amount 
of dirt in it, and a large part of the pit shows fine gravel. There 
is little clay present. Only the upper part shows oxidation, while 
the larger part is of a· grayish blue color. The pebbles average 
from one-fourth to one-half inch in size. The deposit is. rather 
unfortunately located, as it is off the road some distance, and to 
get to it a rather hilly road must be traveled. Little stripping 
is required, as the gravel comes very near to the surface. But 
very little can be said with regard to its wearing qualities, as it 
has been used but little on the public highways. 
Frank 'McGa.1lghey Pit.-Section 26 (1<6 N., 5 W.). This pit 
is of fluvial origin and is situated in the bluff bordering Raccoon 
Creek. It is one of the largest and best deposits in Russell Town-
ship, the estimated amount present being 20,000 cubic yards. 
As the deposit is located right on the main traveled road, it 
is very easy to get to it, and thus the pit is mOore valuable. Not 
only is the deposit well located, but it is so near the surface that 
little stripping is required. The bluff bordering the Oold flood 
plain Oof Raccoon Creek is about 60 feet high, 80 that no. inter-
ference is experienced with ground water. 
Section of McGaugheyPit. 
Peet. Inch ••. 
1. Clay and soil.. .................................... 1 to 1! 
2. Clayey graveL.................................... 6 
3. Gravel interbedded with thin layers of sand. .. .. .. . 30 
Since little stripping is required and the gravel itself is free 
from dirt, it is of excellent quality. The average size of the peb-
bles is one-half inch. There are pockets where much coarser 
gravel may be had. The colOor is a light grayish blue. About 75 
per cent. Oof the p~bbles are quartz, with sOome limestone, and other 
rocks. There is enough limestone to form a good cement. The 
owner strips the pit, and receives 15 ce~ts per cubic yard for all 
gravel hauled out. 
Since this pit has been opened for a shOort time, but few miles 
have been graveled, but roads examined where this gravel has been 
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used show it to be a material that packs well and suffer~ little 
abrasion by traffic. 
Nlolly Crodian Pit.--Southwest quarter of section 23 (16 N., 
5 W.). This deposit is a long, narrow tongue-like hill, about one~ 
fourth of a mile in length, 50 to 75 feet wide, and 20 to 25 feet 
high. B;r prospecting along this ridge, gravel was found run-
ning its entire length. 
Section of Crodian Pit. 
Feet. 
1. Blackish soil 
2. Yellowish clay ............................. . 
3. Gravelly clay ............................... . 
4. Gravel interbedded with layers of sand •....... 10 to 12 
5. Boulder clay. 
• 
Inche •• 
6 to 8 
12 to 18 
6 
This gravel is not of a good quality, because there is too much 
sand and clay mixed with it. There is about 40 per cent. of dirt 
and sand present. The gravel is of a dark, grayish color, very 
small, averaging one~fourth inch in diameter. Little of this ma-
terial is being placed on the road, as the McGaughey pit is close by. 
J. W. Sutherlin Deposit.-Northeast quarter of section 26 (16 
N., 5 W.). This deposit outcrops on the side of a steep' bluff 
bordering the old, wide flood plain of Raccoon Oreek, and is of 
fluvial origin. 
The height of the hill is about 60 feet. By boring down into 
the side of the hill it was found that the gravel extended back into 
the hill 200 or 300 feet, with a vertical depth of 30 feet to bottom 
of cliff. A well dug some distance away from the bluff, on the 
flat, showed gravel below the water table. The deposit is a large 
one and of excellent quality. 
The deposit is right on the main tr3"Veled road and but a short 
distance from unimproved roads, and is therefore easily gotten at. 
As the gravel outcrops 'at the bottom of the hill, little st.ripping is 
necessary. The deposit can easily be opened when' necessary. 
The gravel is of a grayish color, is free from clay and dirt, and 
is of good size. Numerous boulders are present throughout the 
deposit, the predominating type being those of granite. The 
gravel is largely made up of quartz, with quite a percentage of 
good-sized, flat limestone pebbles. ' 
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FrarnkZin Township. 
This township has no pit gravel. The southwestern part is 
supplied with gravel from the beds of South and North Ramp 
creeks. Gravel is also hauled from Jackson and Russell town-
ships. 
All of the important roads of the township have been graveled. 
Jackson 'l'ovm,ship. 
Oharrles Johnson Pit.-Southeast quarter of section 20 (16 N., 
3 W.). This deposit is located in a high tongue-like hill border-
ing Walnut Creek. It is. probably of fluvial origin. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . ... .. 300 feet 
Width of hill. . . . . . . . . . .. . . . . . . . . . . . . . .. 50 feet 
Depth of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 30 feet 
Section oj Old Pit, South Side. 
Feet. inches. 
1. Clay ........ : ................................. 2 to 4 
2. Fine gravel, mostly sand ....................... 1 to 1! 
3. Coarse gravel with thin layer of sand ........... 2 to 4 
4. Boulder clay, occurring in lenses ................ 1 to 1! 
5. Coarse gravel ................................. 5 to 6 
6. Gravel interbedded with fine layers of sand ..... . 8 to 12 
7. Gravel for unknown depths. 
Section, North Side. 
Feet. 
1. Clay ...................................................... 3 to 6 
2. Fine sand ................................................. 1 to 1! 
3 .. Gravel with very thin layers of sand ........................ 10 to 15 
4. Boulder clay. 
The gravel is of a bluish gray color, is free from dirt and clay, 
as the clay occurs in pillars 01' lenses and can easily be separated. 
The· gravel is well stratified, dipping from the north to the south, 
side, in the southeast direction. The size varies in different parts 
of the pit. In some parts coarse material may be had, while in 
others finer may be obtained. 
This deposit is located right on a main traveled road. Not 
all of the best gravel can be gotten, as water interferes after a 
certain depth has been reached. A rod was run down in the water 
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and it was found that excellent gravel is belOow the ground-water 
level. 
This pit has been opened nine years, and from 5 to 8 miles 
have been graveled from the pit, some gravel having been hauled 
into Franklin Township, MOontgomery County. One road exam-
ined, where the gravel had been on fOor eight years, showed the 
road to still be in good condition. J __ itt.le repairing was needed. 
The gravel packs well and wears little, making a hard, smooth 
roadbed. The pit is stripped and kept open by the owner, so 
that both the township and county pay 15 cents per yard. 
A new deposit not yet opened was located a short distance north 
of the old one. This can easily be opened up, as little stripping 
is necessary, the gravel outcropping at surface of the hill. 
Height of hill. . . . . . . . . . . . . . . . . . . . . . . . . . 30 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 50 feet 
Length of hill ......................... , 150 feet 
Willimm Allen Pit.-Southwest quarter of section 16 (16 N., 3 
W.). This deposit is lOcated in the banks of a small stream trib-
utary to the Big Walnut Creek and is Oof fluvial Oorigin. There 
are three openings, with an estimated content of 10,000 cubic 
yards. ' i: : i \ 
This deposit is off the road about three-quarters of a mile" and 
is rather difficult tOo get at, as it necessitates a pull over several 
steep hills. 
Section of Allen Pit. 
Feet. 
1. Clay stripping ............................................. 1 to' 4 
2. Fine sand ................. " ... : ........................... 1 to 1t 
3. Stratified gravel and sand .................................. 10 to 12 
4. Boulder clay. 
The gravel is of a grayish color, and free from dirt. Clay oc-
curs throughout the deposit in the forms of lenses or pillars. As 
a whole the gravel is rather fine, and contains a great deal of 
sand. There is too much sand to make the gravel the best for 
road purposes. The pit is stripped and kept open by the owner, 
who charges both county and township 15 cents per yard for the 
gravel. 
-----------~ -~-
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Floyd Township. 
Big Fonr Railway Pit.-Northwest quarter section 34 (15 N., 
3 W.). This deposit is but a part of a long ridge that extends 
in a northeast-southwest direction through sections 34, 27, 23, 14 
and 11 in the east central part. of Floyd Township. This ridge 
is not continuous throughout all these sections, but is in place$' 
disconnected. It is of glacial origin. The ridge in sections 11 
and 14 is very prominent, reaching a height od: from 75 to 100 
feet. It is in one place more than 150 feet wide, and in many 
places the gravel outcrops at the top. 
It is difficult to make an estimate of the amount of gravel, as 
all the hill is underlain with it. This pit was opened by th~ 
Big Four Railroad years ago. A large portion of the road built 
between Indianapolis. and Terre Haute in 1870 was graveled from 
th~p~ • 
Section oj Big Pour Pit. 
Feet. Inches. 
1. Clay .......................................... 2 to 6 
. 2. Clayey gravel oxidized......................... . ..... 6 to 8 
3. Cross bedded gravel and sand ............... . D •• • 20 to 30 
The gravel is quite free from dirt and clay, is of a bluish gray 
color, and jn sections of the pit rather coarse. Almost any degree 
of fineness may be had. On the, north side of the pit toward the 
west end, the gravel is cemented together by lime, so that a 
morainic conglomerate is formed. To the extreme west end of the 
deposit may .be found very fine sand, of a very light gray color, 
free from dirt or clay. There are few large stones present. The 
gravel is largely quartz, although considerable limestone is present. 
It is now sold for road purposes, the railway no longer using the 
pit. 
The Loyd Campbell Deposit is located in the same section as 
the above. This deposit is just opposite the Big Four pit but has 
not been opened. It is in the form of a long ridge-like hill-prob-
ably a kame. 
Length of hill .......................... 2,000 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 150 feet 
Height ............................... 50 feet 
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The gravel is of excellent quality, of a light gray color, and is 
free from dirt and clay. The average size of the pebbles is one-
half inch. -
Andrew Lewis Deposit.-Section 34: (15 N., 3 W.). This de-
posit is a part of the same ridge just mentioned. The owner has 
not yet opened the pit as there are a numoor of pits close by. 
Robert Underwood Pit.-Northeast quarter of southwest quar-
ter of section 23 (15 N., 3 W.). This deposit. is of glacial origin, 
ooing a long, high, narrow tongue-like ridge. 
Length of ridge ......................... 1,500 foot 
Width of ridge. . . . . . . . . . . . . . . . . . . . . . . .. 100 feet 
Height ............................... 60 feet 
This pit is off the road some dist.ance but is easily gotten to. 
Th~ pit has been opened right on top of the ridge so that no 
stripping is necessary, as the gravel outcrops at the: surface. 
This is probably one of the best pits in this part of the town-
ship. The gravel is of a light gray color, free from dirt and 
rather coarse. It averages about one-half inch in diameter, and is 
largely quartz. Roads examined where this gravel has been on 
for two years prove it to be of good quality, in that it packs well 
and wears through slowly. The gravel is sold to both county and 
township for 10 cents yer yard. This pit has been opened for 
several years. 
F. M. Cha.tha.m's Pit.-Northeast quarter of southwest quarter 
section 14: (15 N., 3 W.). In topographic position this deposit 
is the same as the former. It is but a continuation -of the same 
ridge, known in this vicinity as "gravel ridge." The supply is 
sufficient to gravel many miles of road. 
Length of ridge. . . . . . . . . . . . . . . . . . . . . . . .. 600 feet 
Width ................................ 100 feet 
Depth ........ -........................ 20 feet 
Section of Chatham Pit. 
Feet. 
1. Olay ...................................................... 1 to 4 
2. Gravel with pockets of clay ................................. 1 to H 
3. Gravel with thin layers of sand and lenses of clay. " ., ...... 12 to 14 
4. Boulder clay. 
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This pit is located right on the road and is close to unimproved 
roads. The gravel is of a gr.ayish blue color and is quite free from 
dirt and clay. Throughout the deposit occur immense granite 
bowlders. The gravel is coated with a thin film of clay so that 
when placed on the road it packs and makes a smooth bed. When 
placed on the road with little sand It makes an exceUent road bed. 
The owner being interested in good roads has stripped the pit, 
keeping it in good order, and charges 7 cents per yard and even as 
low as 5 cents per yard. A large amount of gravel has been 
hauled from this pit into Hendricks County. 
Jacob Michaels Pit.-Central part of section 8 (15 N., 3 W.). 
This deposit is in the steep bluff along Big Walnut Creek. It is 
of fluvial origin and well stratified. . It occurs up about 80 feet 
from the present river level. 
The following measurements were made after careful pros-
pecting: 
Length ................................ 450 feet 
"Tidth ................................ 50 feet 
Depth ................................ 15 feet 
Section of Jacob lYichaels Pit. 
Feet. 
1. Clay ....................................................... 1 to 1! 
2. Oxidized gravel and clay.......... . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
3. Gravel interbedded with thin seams of sand. " ., .. " .... " .. . 12 
4. Boulder clay. 
This deposit is located right on the road just before crossing 
the bridge across Big Walnut It is within one mile of unim-
proved roads, is easily gotten at and should be of value. The 
gravel is of good quality and makes excellent roads. The pit 
has been opened for four years and about 500 yards have been 
hau~ed out yearly. The owner strips the gravel and sells it to the 
township at 10 cents per load. 
John S. Michaels Pit.-A deposit of six or more acres is located 
about a quarter of a mile west of the pit last described, on the 
land of John 8'. Michaels, Mrs. Sarah Rice and the Powers heirs. 
The pit as opened shows the gravel to be 16 feet thick above ground 
warer, with a necessary stripping of about two and a half feet. 
The gravel is of excellent quality. It does not cave, but stands 
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perpendicular in the bank when the pit is opened, and can not be 
dislodged except by the use of the pick. It packs quickly and 
firmly when placed on the roads and has been used for 15 or more 
years. 
The "Fish-line" road to the southwest was partly built of it, 
and it has been used for r~pairing roads five miles wnthwest, one 
and one~half miles east and two miles north. About one per cent. 
of the deposit is composed of la.rge boulders, which have to be 
thrown aside. 
Kaleb Richardson.-Southwest quarter section 9 (15 N., 3 W.). 
Here is a good sized deposit which has not been opened up. The 
gravel is of good quality, and could be used Gn the new road 
about one-half mile to the west" which is not graveled. 
Marion Township. 
The northern part of Marion is well supplied with gravel, but 
little could be located in the southern part. Some gravel is ob-
tained from the bed of Deer Creek and its branches. In the 
northern part of the township the morainic ridge so prominent 
in Floyd township and so rich in gravel, begins to fade out, and 
almost fades out in section 20. More or les& gravel is found in 
parts of this ridge. 
Oharley BO~V1na:n Pit.-West half northwest quarter section 15 
(14 N., 3 W.). This deposit is located in a long ridge-like hill, 
which is associated with the morainic ridge. The hill is a kame. 
Length of ridge with workable gravel ....... . 
Width of ridge with workable gravel. ...... . 
Depth of gravel ........................ . 
400 feet 
150 feet 
30 feet 
Section of Bowman Pft. 
, Feet. 
1. Clay soil stripping ........................................... 3 to 5 
2. Brownish red sand and gravel. .... " ................. , ... , ... 1 
3. Stratified sand and gravel with pillars of cemented gravel. . . . . 5 
4. Coarse stratifi~d gravel with little sand ........ , ....... , .. .. .. . 12 
5. Gravel and sand, with sand in lenses .............. , ... , " ., .. . 10 
6. Layer of gravel with numerous granite boulders ....... , .. .. .. . 2 
This depooit contains excellent gravel for road work. The 
gravel has varying degrees of coarseness, the largest pebbles aver-
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aging one inch in diameter. The color is light gray below and 
a brownish red above. It is quite free from clay and dirt, but in 
parts of the pit contains l~rge amounts of sand. The pebbles 
are largely quartz, hornblendite, basalts, schists, and diorites, with 
some limestone and chert .. 
This pit has been opened for thirteen years. A large amount 
of gravel from it has been placed upoo the National road. The 
pit is located right on the public road, is easily gotten to and 
worked. The bottom of the gravel can not be reached, since a 
large amount of the lower portions of the gravel is below ground 
water. The dep08it is well located with reference to unimproved 
roads. Mr. Bowman strips the pit and keeps it in good shape, 
charging 10 cents per yard for gravel. 
Deposit vn Sections 10 and 3.-A large deposit occurs just north 
of the school house in section 3. Here is a long ridge which is 
underlain with gravel. The deposit has not been opened, as the 
Big Four pit is located just to the no;rth. 
M. Marlin Deposit.-Southeast quarter section 31 (14 N., 3 
W. ) . This deposit is located in the hills bordering Deer Creek. 
Length of hill bearing gravel. . . . . . . . . . . . .. 300 feet 
Width of hill bearing gravel. .............. 100 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . . . 15 feet 
The color is of a light gray below and a dark reddish above. 
A large amount of sand is associated with the gravel, there being 
only small pockets or lenses free from sand. 
This deposit is located right on the public road and close to 
unimproved :mads. There are several hills close to the one opened, 
that have not been opened. The owner strips the pit and sells the 
gravel to the county and township at the rate of 10 cents per yard. 
Greencastle Township. 
There is little gravel in Gre€ncastle Township, save that found 
in the beds of streams.. The township is underlain with lime-
stone. Some gravel was loeated in the southeastern part of the 
township. 
MontgomeryPit.-Southeast quarter section 36 (14 N., 4 W.). 
The deposit is located in the hills bordering Deer Creek. There 
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is a sufficiency of gravel here to gravel eight or ten miles of 
road, but the gravel is rather sandy and not of good quality. 
WashVngton. T()wnship. 
This township is well supplied with gravel in the southern and 
eastern parts. In the northern part bar gravel is largely used. 
Joseph Hulchinson.-Northwest quarter southwest quarter sec-
tion 11 (13 N., 5 W.). The gravel here occurs in an old cutoff 
of Big Walnut Creek. 
I,ength of abandoned channel ............. . 
Width of abandoned channel ............. . 
Depth of gravel ........................ . 
200 feet 
30 feet 
12 feet 
The gravel is coarse, the pebbles ave,raging in size 1 to 11/2 . 
inches in diameter. Little dirt is present with the gravel. It 
is sold to the county and township at the rate of 15 cents per yard. 
J. Trester Deposit.-Southeast quarter section 8 (12 N., 5 W.). 
The deposit here occurs in a long ridge like hill, bOirdering a tribu-
tary stream to Deer Creek. 
Length of gravel bearing ridge ........... 1,500 feet 
Width of gravel bearing ridge. . . . . . . . . . . .. 100 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . . . 40 feet 
This pit contains the best quality of gravel in the township. 
The gravel is of a light gray color, free from clay and dirt, is 
coarse throughout, except in places where pockets or lenses of 
sand occur. The pebbles are largely quartz, diorite, diabase, with 
numerous limestone pebbles and few sandstone. 
The deposit is so located that. it is easily gotten to, the pit being 
off the road about lti mile. Little stripning is required, and the 
entire deposit may be worked without interference of ground 
water. 
The gravel wears well and is resistant to traffic. It cements 
well; making a smooth rOiad bed. A road, upon which gravel from 
this pit has been used 3 years, was examined and found to be: in 
excellent shape. The pit. is stripped and kept in good condition 
by the owner, who charges the county and township 10 cents per 
yard. 
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Henry ,Barnett Pit.-Northeast quarter section 34 (12 N., 5 
W.). The deposit is located in a high bluff bordering a tributary 
of Big Walnut. The gravel outcrops on the side bluff. 
This is a large deposit, capable of graveling 20 miles of road. 
Length of gravel bearing hill. . . . . . . . . . . . .. 500 feet 
Width of gravel bearing hill. . . . . . . . . . . . . .. 125 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . .. 30 feet 
Section of Barnett Pit. 
Fe.t. Inches. 
1. Clayey soil stripping ............................... 2 to 3 
2. Reddish brown gravel and clay. . . . . . . . . . . . . . .. .. .. . 8 
3. Gravel and sand rather coarse. .. .. .. .. .. .. .. .. .. .. . 8 
'4. Gravel and sand rather sandy... . . . . . . . . . . . . . . . . . . . 5 
5. Stratified gravel and sand crossbedded. .. .. .. .. .. .. . 15 
6. Blue till at bottom. 
The gravel is a bluish gray color, is free from clay and dirt, 
and is of all degrees of coarseness. The pebbles are largely 
quartz, diabase, and diorite, with a large perc€!Iltage of limestone. 
The deposit is located right on the public highway, is easily 
gotten to and easily worked. All of the gravel may be worked, 
as it is above ground water. The gravel is sold to the town-
ship and county for 10 cents per yard. 
J. Roob Pit.-Southwest quarter section 8 (13 N., 5 W.). 
This deposit is located along a t.ribut.ary stream of Big Walnut. 
I.Jength of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 150 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 75 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . .. 30 feet 
Section of Raab Pit. 
Feet. Inch e •. 
1. Clayey gra vel stripping ............................. 2 to 3 
2. Reddish brown gravel. . .. . .. . .. .. .. .. .. .. .. . .. .. .. . 8 
3. Coar~ stratified gravel with some sand ... " .. ... .. . 3 
4. Stratified sand and graveL........ .. .. .. .. .. .. .. .. . 15 
5. Cross bedded sand and gravel. .. .. .. .. .. .. .. .. .. .. . 6 
6. Clay at bottom. 
The gravel is free from dirt and clay, is. of a light gray color, 
and of different degrees of coarseness·. The pebbles average 112 
to 1 inch in thickness. Coarse, lines of gravel often merge into 
fine gravel and even sand. 
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The gravel when placed upon the road cements well and wears 
evenly, the pebbles being tough. Most of that gravel now taken 
from the pit is used in the county on the county and township 
roads. The pit is located about liz mile from the road, but is 
easily gotten to and close to unimproved roads. The gravel is 
sold to the county and township at the rate of 10 cents per yard. 
LIMESTONE Dr';POSITS OF PUTNAM COUNTY. 
Putnam County is well supplied with limestone. All of the 
important streams cut down to limestone rock. In certain por-
tions of the county covered with the later drift, thick outcrops are 
not so frequent. The townships well supplied with limestone 
are Russell, Clinton, Monroe, Madison, Greencastle, Warren, 
Cloverdale and Jefferson. 
Stone for road ,purposes WItS being crushed in Warren, Clover-
dale, Marion, Russell and Greencastle townships. The formation 
universally used in the county is the Mitchell limestone of the 
Mississippian Epoch. 
J. D. Torr Quarrry.-Southeast quarter section 25, Madison 
Township. The limestone outcrops here along the side of a gully 
tributary to Big Walnut Creek. It is difficult to estimate the 
area, as it is covered with 12 to 14 feet of clay. Several acres are 
underlain with the rock. 
The quarry is located about 3 miles west of Greencastle; on a 
switch of the Big Four Railway, so that cars may be loaded di-
rectly. The main traveled road runs close to the quarry, so that 
it is not a difficult matter to halll stone on to roads needing 
improvement. 
Section oj Torr Quarry. 
Feet. 
1. Clay soil stripping.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12 
2. Light gray limestone in beds 2' to 4 inches in thickness ...... '. . .. 2 
3. Limestone in beds from 4 to 6 inches in thickness ............. ,. 3 
4. Dense bluish limestone nonfos.siliferous. . . . . . . . . . . . . . . . . . . . . . .. 1 
5. Fine grained, compact, bluish limestone. . . . . . . . . . . . . • . . . . . . . . .. 4 
6. Dark blue, finely crystalline limestone ... " ..... , ... , .. " .. .. .. . 6 
7.. Dark colored, finely crystalline, slightly fossiliferous limestone.. 8 
TeMs of samples made in the road laboratory of the U. S. De-
partment of Agriculture resulted as follows: 
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Results of Physical Tests of Mitchell Limestone from Ql(arry of J. P. Torr. * 
Specific gravity ........ " .... '" 2.69 
Weight per cu. ft .......... (lbs.) 168.4 
Wa ter absorbed per cu. ft.. (lbs.) .79 
Per cent. of wear. . . . . . . . . . . . . . 3.87 
French coefficient of wear .10.34 
Hardness. . . . . . . . . . . . . . . . . 14 
Toughness.. . . . . . . . . . . . . . . . 11 
Cementing value-Dry. . . . 8 
Wet.... 24 
"Rather high resistance to wEjar for limestone, but rather low cement-
ing value. Should give satisfacto~y resu·ts under highway traffic."-Page. 
Samples of the stone were analyzed by the chemist at the same 
laboratory, and the chemical constituents found to be as follows: 
Analysis of Mitchell Limestole from QtlaTl"Y of J. D. Torr. 
Per cent. 
Alumina (AI20,) and iron oxide (Fe20,). . . . . . . . . . . . . . . . . . . . . . . . . . . . .80 
Lime (OaO) ..................................................... 53.50 
Insoluble in hydrochloric acid. .. . ... . . . . . . . . . . . . . . .. . . .. ... . . .. ... 2.77 
Loss on ignition. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 43.00 • 
Total ....................................................... 100.07 
A large amount of stone from this quarry is used in the 
county. It is, also shipped to Indianapolis and various points 
in Illinois. 
The quarry is equipped with a crushing plant consisting of a 
No.4 Gates crusher, bucket elevator, the stone being hauled from 
the bottom of the quarry to the crusher in small steel carriages, 
by means of a wire cable attached to a revolving iron cylinder. 
Twelve to 15 men are employed at the average wages of $1.75 
per day. The crusher is capable of putting out 300 yards daily. 
The output for 1904 was 18,000 yards. The crusher has been in 
operation here for a period of about 25 years. Another crushe.r 
about ~ mile east of Mr. Torr's has a capacity of 150 yards 
per day. 
Several miles of road have been improved with material from 
this quarry. The road leading from Ohlla to Greencastle, the 
county seat, was built from it in 1902. Examination of this 
road has shown the stone to p~sess good wearing as well as fair 
cementing qualities. 
Simpson McGaughey Deposit.-Olinton Township. The lime-
stone here outcrops in a bluff bordering a tributary of Little Wal-
nut Oreek for several hundred feet along the roadside and extends 
·For standard of comparison see p. 79. 
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back several hundred feet unde,r the hill. A well near by the out-
crop was sunk 40 feet in limestone. 
• 
The deposit of stone is so located as to be easily accessible to 
all parts of the township. It could be easily worked, as there 
would be no. need of working a deep quarry. 
Section of McGaughey Quarry. 
Feet. 
1. Olay soil stripping ................................. ···.······ 4 to 6 
2. .A. light colored limestone, with now and then patches of yellow-
ish coloring, in beds 2 to 4 inches in thickness. . . . . . . . . . . . . 3 
3. Very fine grained, light colored limestone, compact beds 2 to 6 
inches in thickness ............................ ·········· 4 
4. .A. dark gray, finely crystalline limestone, with beds 12 to 18 
inches in thickness...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
5. Very fossiliferous, medium textured limestone at bottom near 
stream's edge. Numerous seams filled with silica . 
Samples tested at the road laboratory of the U. S. Depart-
ment of Agriculture gave the following results: 
Results of Physical Te8ts of Mitchell Limestone from McGa:ughey Quarry.-
Specific gravity ................ . 
Weight per cu. ft .......... (Ibs.) 
Water absorbed Der cu. ft .. (lbs.) 
Per cent. of wear ............. . 
2.63 
165.3 
1.53 
4.50 
French coefficient of wear. 8.89 
Hardness. . . . . . . . . . . . . . . . . 10 
Toughness. .. .. .. .. .. .. .. . 8 
Oementing value-Dry. . . . 16 
Wet.... 20 
"SamDle gives about the average resistance to wear for limestone. 
Below average in cementing value. Should give satisfactory results."-
Page. 
A sample was analyzed at the same laboratory and showed the 
following chemieal constituents: 
Chemical AnalY8is of Sample of Mitchell Lime8tone from McGaughey Quarry. 
Per cent. 
Iron oxide (Fe20.) ................................................ Trace 
Lime (OaO) ..................................................... 55.25 
Magnesia (MgO) ................................................. Trace 
Phosphoric acid (P20 .) ............................. ··············· .54 
Insoluble in hydrochloric acid. . .. . .. .. . . .. .. . . .. . . . . . . . . . . . . .. . .. . .85 
Loss on ignition ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 43.31 
Total ....................................................... 99.95 
J. B. Hillis Quaa'ry.-Southeast quarter section 22 (14 N., 4 
W.). This quarry, which is located about ljz mile southeast of 
'For standard of comparison see p. 79. 
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Greencastle, is owned by J. B. Hillis. It has boon in operation 
for several years. During this period a quarry 600 feet long, 
300 feet wide, and about 30 feet deep ha.s been made. It is 
situated in a little valley of one of the tributaries of Deer Crook. 
Several acres are underlain with limestone. The foundation for 
the new court house at Greencastle rests upon the same formation, 
the stone coming to within 6 feet of the surface.· 
The quarry is well located for transport.ation. The Vandalia 
R. R. has built a switch up to the quarry so that the material can 
be loaded direetly into the car. 
Section of Hillis Quarry. 
Feet. 
1. Clayey soil stripping ........................................ .4 to 6 
2. Tbin)y bedded, light gray limestone, in places highly colored 
with iron oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
3. Finely crystalline, dark gray limestone, beds 12 inches to 18 
inches in thickness...................................... 5 
4. Thinly bedded, light gray limestone, beds 6 to 8 inches thick. .. 4 
5. Thick bedded, bluish' gray, finely crystalline limestone... . . . . . . 6 
6. Light gray, slightly fossiliferous limestone. . . . . . . . . . . . . . . . . . . . 8 
7. Dark blue, compact, fine grained limestone at bottom. 
The results of tests made at the U. S. Road Laboratory were as 
follows: 
Results of Physical Tests of Mitchell Limestone from the Hillis QuaM'Y. * 
SpeCific gravity ..... , .... .. .. .. . 2.7 French coefficient of wear. 9.22 
Weight per cu. ft .......... (1bs.) 168.4 Hardness................. 4.3 
Water absorbed per cu. ft .. (lbs.) .43 Toughness. . . . . . . . . . . . . . . . 7 
Per cent. of wear... . . . . . . . . . . . 4.34 Cementing value-Dry.... 13 
Wet.... 22 
"Above the average in resistance to wear for limestone, but below in 
cementing value. Should give satisfactory results under highway and 
country road traffic."-Page. 
A chemical analysis of the stone made at the same laboratory 
showed results' as follows: 
Chemical Analysis of Mitchell Limestone from the Hillis Quarry. 
Per cent. 
Alumina (AI,O.) ................................................. .55 
Lime (CaO) ..................................................... 55.2 
Insoluble in hydrochloric acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12 
Loss on ignition ................................................. 43.40 
Total ............................ ~ . . . . . . . . . . . . . . . . . . . . . . . . .. 99.27 
"For standard of comparison see p. 79. 
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Stone from this quarry is used for roads in the county, and 
for railway ballast is shipped into Illinois and other points. Sev-
eral of the streets at Greencastle have been macadamized with 
stone from the Hillis quarry, and also several miles of road in the 
eastern part of Greencastle Township. 
The crushing plant consists of a No. 4 Gates crusher with 
elevator and screen, and has a capacity of 150 to' 250 yards per 
day. Stone is elevated frO'm the quarry to the crusher by means of 
little steel carriages operated by machinery. "About 20 men are 
employed daily. 
Jerry CliffCYrd Quarry.-Northwest quarter of the southeast 
quarter of sectiO'n 32 (16 N., 5 W.), Russell TO'wnship. The 
limestone here O'utcrops in the bottom O'f a tributary stream of 
Raccoon Creek. This quarry was opened up in 1904. It has a 
face of 200 feet, a width of 75, and a depth of 15 feet. 
Plate XI. 
Quarry of Mitcbell Limestone on land of Jerry Clifford, Russell Townsblp, 
Putnam County. 
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Section 'of Clifford Quarry. 
Feet. 
1. Clayey soil stripping·.· ...................................... 2 to 3 
2. Light-colored, fine-grained limestone in thin slabs, 2 to 4 inches; 
in places oxidized ... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
3. Dark gray, thin-bedded limestone, beds being 4 to 6 inches. ... . 2 
4. Compact, dark gray, crystalline limestone ... " ...... , .. .. .. .. . 4 
5. Fine-grained, bluish-gray, slightly fossiliferous limestone .... " . 3 
6. Dark blue limestone at bottom, extremely hard. 
The tests made of this stone at the: U. S. Road Laboratory re-
sulted as follows: 
Physical Test,~ of Mitchell Limestone/rom Clifford Quarry.* 
Specific gravity.. . . . . . . . . . . . . . .. 2.67 
Weight per cu. ft .......... (Ibs.) 165.3 
Water absorbed per cu. ft .. (lbs.) .99 
Per cent. of wear. . . . . . . . . . . . . . 4.44 
French coefficient of wear. 9.0>1 
Hardness................. 6 
Toughness ..... " .. .. .. .. . 9 
Cementing value-Dry.... 16 
Wet.... 29 
"Above the average resistance to wear for limestone. Only fair in 
cementing value. Should give satisfactory resuIts."-Page. 
Samples of the stone analyzed at the same laboratory showed 
the chemical constituents to be as follows: 
Chemical Analysis of Mitchell Limestone from Cl~tford Quarry. 
Per cent. 
Alumina (AI20 3) and iron oxide (Fe,03)' . . . . . . . . . . . .. . . . . . . . . . . . . . . .54 
Lime (CaO) ..................................................... 53.65 
Phosphoric acid (P,O.)........................................... .16 
Insoluble in hydrochloric acid ... , . . . . . . .. . . .. . . . ... .. .. . . .. . . . .... 4.39 
Loss on ignition ................................................. 41.37 
Total ....................................................... 100.11 
, 
The crusher used at the quarry is of the Gates type and capable 
of turning out 100 to 150 yards pel' day. Twelve men are 
employed to work in the quarry and run the crusher, and five to 
haul the stone on the road. 
Six miles of road were built from this quarry in 1905. Where 
the roadway is properly graded and drained the stone will doubt-
less prove a lasting macadam material. 
Putnamwille Orusker.-Section 22, Warren Township. This 
crusher is owned by Mr. Ingler. It is moved from one to the 
*Forstandard of comparison see p. 79. 
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other of twO' quarries which Mr. Ingler owns. Both quarries are 
on a small tributary of Deer Oreek. The rock outcrO'ps along the 
stream where the latter has cut a narrow gorge in the rock. The 
quarry has a face of about 100 feet and. a d~th of 15 to 20 fe€t. 
Section oj Ingler Quarry. 
Feet. 
1. Clay stripping ............................................... 3 to 6 
2. Light gray, weathered limestone, colored more or less with iron 
oxide ............................................. ; ... . 
8. Light gray, finely grained, thinly bedded limestone ........... . 
4. Hard, compact, coarse grained limestone ..................... . 
5. Bluish gray, finely crystalline, thick bedded limestone .. , ...... . 
3 
2 
3 
6 
No test was made of this stone, but a rO'ad was examined which 
had be€n built fO'r a year. The stone cements well, makes a fairly 
smooth road bed, and wears quite evenly. 
The stone crushed at the Ingler quarries is used largely in 
Warren Township. The }.1:itchell limestone has been quarried at 
Putnamville for- flagstones and for building purposes. The 
crusher is a small one, being able to turn out 100 to 150 yards per 
day. 
Quarries are found in Cloverdale Township, in sections 5 and 
7, where stone has been taken out for use on roads. One alsO' 
occurs in section 2, of J cHarson Township. 
In Monroe Township stone suitable for macadam purposes 
occurs in quantity in sections 23, 26 and 35, along a tributary of 
Walnut Creek, and close to the C., 1. & L. (Monon) Railway, 
which runs down the valley of the stream. The Mitchell lime-
stone also occurs close to the surface in many places in the west-
ern half o£ the township. 
HENDRICKS COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408 
Population in 1900 ........................ ····· .. ·············· 21,292 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 820 
Miles ot improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210 
Percentage of roads improved. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.6 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187 
Miles improved with crushed stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
Average original cost of gravel roads per mile. ... ... .. . .. ... .... $1,850 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . . . . .. $2,683 
Total original cost of improved roads ............................ $407,659 
- -- - -~ - ~~-----
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Annual cost of repairs per mile on gravel roads 5 years old....... $85 
Annual cost of repairs per mile on stone roads 5 years old. " .. " . $60 
l\1iles of improved roads (stone) built in 1905. . . . . . . . . . . . . . . . . . . . 7 
Miles of improved roa9,s (stone) contracted for 1906 ........... " . 13 
Satisfaction of farmers with investment in improved roads .. " .. . Good 
. Authority .. , " ........ " ., .................. D. D. Mills, County Auditor 
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Fig. 44. Illustrating the distribution of road materials in Hendricks CountY:--
Hendricks County is much smoother than Putnam, and is cov-
ered with the later drift, while Putnam has this drift only in its 
northern half. The roughest part of Hendricks is probably in 
the northwestern part, where we find the fading out of the re-
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cessional moraine so prominent in Floyd TOwnship, of Putnam 
County. This moraine extends t0' and a little beyond Danville, 
the county seat, around which the country is hilly. The county 
is deeply covered with the later drift., so that'the streams in only 
a few places have cut down to bed rock. This occurs in Eel-
River Township, where in two places the river has cut down to the 
Knobstone shale, and also in Center Township, where' the same 
shale is exposed along White Lick Creek. In all other parts of 
the county the st.reams have cut into the hard, blue till. 
}Iost of the main t.raveled roads have been graveled and are in 
fairly good condition. There are a few miles of stone road in 
the western part of the county, where the gravel is difficult to 
obtain. Clay Township has few miles of graveled roads because 
of the scarcity of gravel. 
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As the county has no stone, gravel is extensively used. Not 
all parts of the county are well supplied with gravel. It is plen-
tiful in Eel River, Lincoln, Franklin, and Guilford townships, 
but scarce in Brown, Middle, Union, Marion, Center and Liberty. 
In several of the latter mentioned townships no pit gravel can 
be located. What is obtained is taken from the beds of the 
streams and must be pumped or dipped. This makes the total 
cost per yard high, as all dippers ask 30 cents per yard for 
dipping. . 
Eel River Township. 
This t.ownship is well supplied with gTavel. In nearly every 
case the gravel occurs ~n bluffs along streams. 
D. C. Irwin Pit.-Northwest quarter section 17 (17 N., 2 W.). 
This deposit is located along the bluffs of Ramp Run. 
Section of Irwin Pit. 
Feet. Inch ... 
1. Clay and solI .................................. 2 to 3 
2. Coarse reddish sand ........................... . 6 to 10 
3. Cross-bedded gravel and sand.................. 6 
4. Layer of fine sand-not continuous ............. . 4 to 6 
5. Gravel with thin seams of sand ................. 8 to 10 
6. Till. 
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The deposit is a large Dne, about 20 acres being underlain with 
gra:vel. The gravel is of a light gray color, free frOom dirt and 
clay. The size Df the pebbles varies. In SDme parts Df the pit 
coarse gravel may be had, while in Qthers it is much finer. There 
are many pockets Df coarse sand with pebbles averaging Vs of an 
inch in diameter. This is used extensively in North Salem fOol' 
concrete. The gravel is about 80 per cent. quartz, with SDme 
limestDne and chert.. 
The owner strips the pit and kee,ps it in gDod cOondition, 
charging in 1902, 10 cents per yard; in 1903, 15 cents pel' yard; 
in 1904, 15 and 20 cents; and in 1905, 15 cents. For concrete 
gravel which is used fDr bridge wDrk the tDwnship and county 
pay 25 cents. 
N Dt all Df the gravel taken from the pit. has been used in Eel 
River Township, as SOome has been hauled into. Marion and J ack-
son townships. Over 6 miles of road has been graveled in Eel 
River Township, all in Dne stretch. It is often hauled 6 and 7 
miles for repair wDrk. 
This is withDut question the best gravel in Hendrick~ Oo.unty. 
A rDad built from it nve years ago was examined and today is 
little the worse for wear. The road supervisor states that little 
repairing is necessary when the road is built of this gravel. It 
packs well, making a hard, smooth road bed, and exhibits' excel-
lent wearing qualities. 
H. M. Ba.llm Pit.-Northeast quarter section 10 (17 N~, 2 W.), 
This pit is located in the edge Df the moraine bDrdering East 
Fork of Eel River, which is here a long tongue-like ridge. 
Section of Baum Pit. 
F"I. Inch, •• 
1. Clay and fine sandy loam ........................... 1 to 2 
2. l<'ine sand ........................................ . 
3. Gravel and fine sand, alternating, the sand layers 
1 to 2 inches thick ............................ . 14 
4. Till. 
Length of ridge. . . . . . . . . . . . . . . . . . . . . . . .. 300 feet 
Width or' ridge.. . . . . . . . . . . . . . . . . . . . . . . .. 50 feet 
Height of ridge. . . . . . . . . . . . . . . . . . . . . . . .. 20 feet 
8 
This gravel is not of the best quality for road purposes, as 
there is too much sand in it. It does not pack well Dn the road. 
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This gravel is now mostly used for repair work in Eel River 
Township. It is sold to the township at 15 cents per yard, the 
owner stripping the pit and keeping it in good condition. As 
the deposit is close to the main traveled road it is easily available. 
J. A,. Ha;dley Pit.-Oenter of section 4 (17 N., 2 W.). This 
deposit is located in the edge of a moraine, and is a kame. It is 
impossible to get to the bottom of the gravel on account of ground 
water. 
Length .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 150 feet 
Width ................................ 75 feet 
Depth 
Section of Hadley Pit. 
Feet. 
1. Clayey loam ................................. 2 to 3 
2. Yellowish red sand and gravel. ............... , ..... . 
3. Horizontally bedded sand and gravel. ... .. .. .. . 2 
4. Highly cross-bedded layers of sand and gravel. .8 to 10 
E. Till. 
15 feet 
Inches 
12 to 18 
The gravel is of good quality, and packs wen. There are cer-
tain area'S in the pit where it grades into fine sand. The deposit 
is largely of quartz, the pebbles being well rO'Unded. 
About three miles of road has been graveled from this pit. At 
present it is used only for repair work, as most all of the roads 
of the' township have been graveled. There is a variety that makes 
excellent concrete, so that much is being used for that purpose. 
This pit has been worked for 12 or 15 years. For road purposes 
the owner gets 10 cents per yard, and for concrete work 20 cents. 
H. W. Davis Pit.-Southwest quarter section 5 (17 N., 2 W.). 
This deposit is located in an old terrace of a branch stream to 
Eel River. The gra,vel is about the same size and quality as that 
in the Hadley pit. 
J. H. Fleece Fit.-Southeast quarter of southeast quarter sec-
tion 32 (17 N., 2 W.). This large deposit is a, part of the old ter-
race of the West Branch of Eel River, and is a river deposit. of 
large size, there being about. 5 acres underlain with good gravel. 
Section of Fleece Pit. Feet, 
1 Olayey loam .......................... " .. , ....... " ........ 2 to 3 
2 Reddish yellow sand and gravel. .... , , ...... , ........ , , .... , .1 to H 
3 Horizontally bedded layer of sand and gravel. . . . . . . . . . . . . . . . 2 
4 Gravel interbedded with thin seams of sand and clay ....... '. . 16 
5 Till. 
--------- ---
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The upper portion of the gravel is of a reddish color, while 
lower down a bluish gray predominates. There is in certain 
parts of the deposit. large amounts of fine sand and clay. The 
size varies in different parts of the pit, ranging from a very fine 
to a coarser, the pebbles of the coarser averaging % inch in 
diameter. The gravel packs well when placed on the road, as 
there is just enough clay around the pebbles to bind them together. 
This pit is l~a.ted right on the main traveled road so that it is 
easily available. Most of the material taken from this pit has 
been hauled into the northwestern part of the township. The 
pit is stripped by the owner, who charges the nounty and township 
10 cents per yard for the graveL 
R. K. Speers Depomt.-Northwest quarter section 16 (17 N., 
2 W.). There is a good deposit here, but it can not be worked as 
pit gravel on account of the water. The deposit is l~ated in the 
creek bottom, and if used must be either pumped or dipped. This 
makes the gravel expensive, as it can not be dipped fOT less than 
30 cents per yard, which added to the 10 cents paid to the owner 
of the gravel makes the cost per yard 40 cents. 
James TroUer PiC.~East half of northwest quarter section :? 
(17 N., 2 W.). This deposit is l~ated in the old flood pJain of 
East FOTk of Eel River, now a terrace. The deposit is an ex-
ceedingly large one, covering 20 acres. The gravel outcrops along 
the edge of the terrace, but continue1s back into the farm land. 
This was determined by sinking holes at various places over the 
farm. Nowhere is the gravel covered with more than 3 feet of 
dirt. The c.istern dug by Mr. Trotter at the house showed exceJ-
lent gravel. A well was also sunk into the gravel. 
Section oj Trotter Pit. 
F •• t. IncA ••. 
1. Clayey soil .................................. 1 to Ii 
2. Yellow clay and gravel ........ , ., ... " ...... . 10 to 14 
3 Stratified gravel and sand ........ , .. " :. " ... 16 to 18 
4. Hard blue till at bottom. 
The gravel is quite uniform in size, of grayish color, is clean 
and largely quartz. Throughout the pit there occurs large granite 
bowlders and now and then one of limestone. 
Gravel from this pit hasbeon placed in road district NO. 2. A 
large amount is hauled into Union and Centre Townships. This 
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pit has been opened about 8 years. Several miles of road have' 
been graveled. It is now largely used for repair work. A II.uch 
traveled road built from this gravel 6 years ago was examined 
and found to be in excellent condition, showing little wear. As 
this pit is right on the public r0'ad, it. should be used, f0'r the 
gravel is of excellent quality. 
Union Township. 
Union Township is level and lit.tle cut. up by stream!:'. There 
is but little pit gravel in the township .. What gravel there is, is 
located along the streams. Dat.a gathered from wells in this re-
gion showed t.he drift t.o be very thick. 
Deposit on Ed. While's Farm.-East. half of northeast quarter 
section 28. This deposit is located in the bed of an old st.ream, 
which has been diverted from its old channel into a new one to the 
east. 
By means of the auger the following estimates were made: 
I~ength .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 600 feet 
Width ................................ 15 feet 
Depth ........................ ~ . . . . . . . 8 feet 
The gravel will 1;>e rather difficult t0' get at, as there are 4 or 5 
feet of clay to be removed. As the gravel is down to ground water 
here, it will probably have to be dipped or pumped, which will 
make the cost 30 to 40 cents per yard. 
Pritchett Pit.-Southeast quarter section 31 (1'7 N., 3 W.). 
This deposit is located along the East F0'rk of Eel River, on the 
present flood plain. There is still a large supply of gravel here, 
but. it. is difficult to get at., as the gravel must be dipped. Two 
pits have been opened and all the gravel removed that could be by 
means of a steam dipper. Both pits were dipped to a depth of 
25 feet. The owner charges 10 cents per yard for the gravel, but 
the township must pay 30 cents per yard f0'rthe dipping. 
The gravel is of excellent quality, and makes good r0'ads. It 
is of a light gray color, rather coarse, free from dirt, and is largely 
quartz. About 5 miles of road have been graveled fr0'm this pit. 
John Leach Pit.-West half of section 32. This pit. is on the 
same stream as the one last mentioned and must be w0'rked in the 
same way. Little gravel has been taken from this pit, as it is 
difficult to get room to set the dipper. 
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Middle Township. 
There is little available gravel in Middle Township, there 
being no pit gravel of any value. What has been placed on the 
roads has been taken from the beds of streams and hauled in 
from Brown Township. 
Brown To,wnship. 
There is very little gravel to be had in Brown Township. Most 
of the gravel used in the township is hauled from Marion County 
on the east and Boone on the north, and from the bars along the 
streams in the township. During the last two years the stream~ 
have been high and bar gravel is abundant. 
Rob Smith Pit.-Southeast quarter section 15 (17 N., 1 E.). 
This deposit is found on the bottom ofa branch of White Lick 
Creek. The deposit is an extensive one, covering about 20 acres. 
The pit was first opened in 1870, and since that time more or less 
gravel has been taken out every year. 
There is only one way of securing the gravel, and that is by 
dipping, as the gravel is below ground water. A stripping of 3 
feet of clay is necessary before the gravel can be gotten at. The 
gravel is dipped by contract., so many yards for so much. The 
cost of the gravel to the township or county is 40 cents per yard. 
The gravel is of excellent quality and makes good road beds. A 
road graveled about 20 years ago was examined and found still 
to be in fair shape. The gravel is free from fine sand and clay, 
is largely composed of quartz, and resistant to abrasion. 
Lincoln Township. 
The western part of Lincoln Township is well supplied with 
gravel. There is little in the eastern part. Although ph'llty 
of pit gravel may be had in the western part, a large amount of 
bar gravel is used. The main roads are mostly all improved, but 
gravel is needed for repair and for new roads opening up. 
Alexarnder Arbuckle Pit.-Northwest quarter section 11 (16 
No, 1 E.). This deposit occurs in the bluff bordering a branch of 
East Lick Creek. 
Length 0 0 0 0 •• 0 • 0 0 0 • 0 •• 0 0 ••• 0 • 0 ••• 0 • 0 • o. 150 feet 
Width 0 0 0 • 0 ••• 0 •• 0 0 • 0 0 0 • 0 •• 0 •• 0 • 0 0 0 • •• 150 feet 
Depth .. , 0 ••••••••• 0 • 0 0 0 0 0 •• 0 •• o. 0 0 • 0 _ 10 feet 
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This gravel is not of excellent quality, as there is too much dirt 
and clay in it. The gravel is highly oxidized in places, and of a 
yellowish color. Farther down, near the base of the deposit, it is 
of a grayish color. 
Near the stream's edge little stripping is necessary, but as the 
gravel is worked back into the hill more is required. 
If the owner strips the pit the county or township must pay 25 
cents per yard. If the township strips the pit 15 cents per yard 
is charged. This pit is located about % mile from the rood. 
Thomas Miller Pit.-Northwest quarter section 16 (16 N., 1 
E.). This deposit is located along a small branch of White Lick 
Creek. It is in a valley train, and is one of the largest deposits in 
Lincoln Township. There is sufficient quantity of gravel here to 
improve 10 miles of road. 
Section of Miller Pit. 
Feet. 
1. Clayey soil ............................................... 4 to 6 
2. . Fine loamy sand........................................... 1 to 1! 
3. Gravel and sand cross-bedded .................... , ......... 16 to 20 
The gravel is of a light gray color, is free from dirt, contains 
little sand, and is of various sizes, some portions of the pit con-
taining coarse gravel, other parts finer, and still others a fine sand. 
The sand occurs in pockets as does the clay. The pit is stripped 
by the owner, who sells the gravel to the township and county at 
the rate of 20 cents per yard. The gravel is easily gotten. out and 
is located close to the main traveled road, so that transportation 
is easy. The bottom of the deposit has not been re'ached, but can 
not be worked on account of water interference. A rod was sunk 
some distance into the water and the bottom of the gravel was not 
reached. The deeper one goes the better the quality of the 
material. 
This pit has been opened about 8 years. Some gravel has been 
hauled out every year. In the last two years several thousand 
yards have been hauled into Middle and Brown townships. It is 
now largely used for repair work. 
John Hufford Pit.-West half of southwest quarter section 21. 
This pit is located in a high bluff bordering White Lick Creek and 
is of fluvial origin. 
-- -- ---------,-
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Length of ridge ....................... " 600 feet 
Width of ridge ....................... " 150 feet 
Height of ridge ....................... " 15 feet 
Section of Hufford Pit. 
. Peet. 
1 Yellow clay ............................................... 4 to 6 
2. Gravelly clay ............................................. 1 
3 Gravel and sand ........................................... 12 to 14 
The gravel is of a reddish color at the top of the pit, while 
below it is of a grayish color. There is considerable clay through-
out the deposit, the clay occurring in lenses and thin seams. 
There is also a large amount of fine sand. The gravel is coarser 
at top and finer at bottom. It is not very good for road purposes, 
as it does not pack well and cuts through quickly. 
A. E. Ho1'nada.y Pit.-Section 15 (16 N., 1 E.). This deposit 
is similar to the above mentioned and of the same origin. This 
pit has been worked for several years, but not much gravel has 
been taken out lately. The gravel is· limited in qu.antity and is 
of poor quality. It is too fine and sandy. There is probably 
3,000 to 4,000 yards available, if stripped. The upper surface is 
covered with clay 6 to 8 feet thick. 
Da.ve Doyal and Ohas. Cummings Deposits.-Center of section 
22 (16 N., 1 E.). These pits are not now worked as there is 
plenty of bar gravel along the branches. 
The Doyal pit is opened, but the deposit on Mr. Cummings' 
farm has not been opened. Both deposits are close together and 
along ~he same branch of White Lick Creek. 
Both deposits will furnish enough gravel to gravel 5 miles of 
road. There is one difficulty with these deposits and that is the 
stripping, both being deeply covered with drift. 
The gravel is of good quality and makes good roads. 
John Han'lalfl .. Deposit.-Southwest quarter section 22 (16 N., 
1 E.). Here is located a new deposit which has never been 
opened. It is in a high hill upon which sets Mr. Harlan's house. 
The whole hill is underlain with gravel. 
J. H. Barlow Deposit.-Northwest quarter northeast quarter 
section 28 (16 N., 1 E.). There is a large sized deposit he:re 
which has not been opened. 
(4-GAO!Ogy. 
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Washington Township. 
Gravel is scarce in this township. Most of the gravel used on 
the roads has been obtained from the beds of the streams in the 
township. All of the principal roads of the township have been 
graveled, but some need repairing. 
Interurban Gravel Pit.-Southwest quarter section 3 (15 N., 
1 E.). This deposit. was discovered while grading through a 
bluff east of Danville. The deposit is a large one, the company 
buying up about 20 acres of land, all of which was underlain with 
gravel. Little of this will be available for road purposes. 
Oentre Township. 
There is little gravel in Oentre Township except the bar gravel 
along the streams. The gravel u&ed upon the roads' i~ taken from 
the bed of East White Lick Oreek and its branches. 
E. and B. Kiger Pit.-Southeast quarter section 34 (15 N., 1 
W. ). The gravel outcrops along a steep bluff of East Lick Oreek. 
J~ength of outcrop ...................... . 
Width of outcrop ....................... . 
Depth ............................... . 
200 feet 
50 feet 
15 feet 
The gravel is of a grayish color, is rather fine, and contains 
much sand. It does not make good road material, and is u&ed 
mostly for repair work. 
Marion Township. 
There is little gravel in Marion Township outside of that found 
in the bed of streams. Gravel is hauled from Eel River Township 
and from Putnam Oounty. All the main traveled roads have been 
graveled. A knob sandstone outcrops near New Winchester. A 
mile or two of road has been made from this stone and then 
covered with gravel. 
Oiay TOWf/ship. 
The beds of the East, Middle and West Forks of Mill Oreek 
are rich in gravel. There is no pit gravel. Gravel may be 
pumped or dipped almost any place along these streams. Seams 
of from 15 to 20 feet are common. Gravel has been pumped in 
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sections 10 and 12 (14 N., 2 W.), on the farms of Miles West 
and Enery Mosten. S'everal miles of l'oad were built from gravel 
from these two farms. The gravel is not of good quality, as it is 
too fine and there is too much sand in it. 
Where the township owns the pump, the gravel costs 10 cents, 
but where it is owned by private parties the gravel costs the 
township 20 cents. 
In the western part of the township gravel is hauled from the 
Big Four Pit in Putnam County. The improved roads of Clay 
are graveled. . 
Franlclin Township. 
But little graveling has been done in Franklin Township. The 
southern part has little gravel, so that the roads are in bad con-
dition. There is now a petition before the county for improving 
17 miles of road. 
The knob sandstone outcrops in several places along Mill Creek, 
but the stone is of no value for road purposes, as it is too soft and 
friable. The northern part of the township has sufficient gravel. 
John Walls Pit.-Northwest quarter section 22 (14 N., 2 W.). 
This deposit is of glacial origin, and consists of a long, elevated 
ridge extending in a northeast and southwest direction, from 
where the public road entering Stilesville crosses Mill Creek to 
the town of Stilesville. 
Length of ridge on land of Mr. Walls ...... 1,000 feet 
Width of ridge o~ land of Mr. Walls. . . . . .. 150 feet 
Depth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 feet, 
Section of Walls Pit. 
Feet. 
1. Clay and soil .............................................. , 2 to 4 
2. Reddish sand ............................................. 1 
3. Gravel and sand ........................................... 15 to 20 
Boulder tlII. 
This gravel is not of the best quality, as there is too much sand 
and dirt in it. There is also present a large percentage of sand-
stone pebbles. The gravel is fine, the pebbles averaging % inch 
in diameter. There are certain portions of the pit. where the 
gravel is coarser. 
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This pit was opened 30 years ago, and the Stilesville and 
Greencastle road was improved from it. Only about 3 miles of 
road in Franklin Township has been graveled. The gravel taken 
from here costE> the county and township 5 cents per yard. 
O. E. Hume Depo,si.t.-Notthwest quarter section 22 (14 N., 
2 W.). This deposit is but a continuation of the ridge above 
mentioned. It has not been opened, but may be when necessary. 
It is a large deposit 
McI-Iarffie Pit.-Southwest quarter section 22 (14 N., 2 Vi.). 
This pit was opened one year ago and 2,000 yards of gravel taken 
out. It is no longer used because the gravel is too fine and sandy 
and of little value for road purposes. 
Liberty T <YUmship. 
The southern part of the township gets most of its grave~ from 
the bed of Mud Oreek. Little gravel could be located in the 
central part of the township. In the northeastern part gravel 
occurs in section 25, along the west fork of White Lick Oreek. 
Deposit in Section 25 (14 N., 1, W.). This deposit is located 
in the ridge of hills to the north of the main traveled road 
from Plainfield to Danville. It has not been opened, but the 
gravel may be seen. outcropping in the side hill. Examination 
was made and it was found that the whole hill for a distance of 
several hundred feet was underlain with gravel which is of fair 
quality but contains a, larg~ amount of fine sand. By screening a 
good supply could doubtless be obtained. _ 
This deposit is well located with reference to unimproved 
roads. It could be easily wl;)l'ked, as the gravel now outcrops in 
the side hill. 
Deposit North of Ca.rtersbu1·g.-Section 25 (15 N., 1 W.). 
Gravel outcropE> in the bluffs bordering the East Fork of White 
Lick Oreek, just where the road leading from Danville:to Oarters-
burg crosses the bridge. The deposit here is of good size and 
good qualit-y. 
Guilford Township. 
This township is well supplied with gravel. Very few pits are 
worked, but gravel is obtained from the beds of the streams. 
White Lick Oreek is rich in bar gravel. South of Plainfield 
grave] may be obtained from the bed of White Lick Owel\ ~t 
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almost any place. Excellent bar gravel was located in sootioos 
23, 14, 11, 2 and 34. 
The East Fork of White Lick Creek is equally rich in hal' 
gravel. Large deposits were also located in the prominent ridge 
of hills to the east of White Lick Creek in sections 14, 11, and 
the north half of 23. Also in sections IS and 17 along the East 
Fork of Lick Creek. In both cases the hills were carefully ex-
amined and gravel was located in the ridges. 
A.be HoadlelJ! Fit.-Southwest quarter sect.ion 19 (14 N., 2 E.). 
This deposit occurs along a branch of White Lick Oreek, and is a 
river deposit. 
Len@:h of hill ........................ " 500 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 75 feet. 
Depth 0'£ gravel. . . . . . . . . . . . . . . . . . . . . . . .. 15 foot. 
Section oj Hoadley Pit. 
Feet. Inche •• 
I. Clayey soil stripping ............................ 2 to 4 
2. Fine loamy sand ............................... . .. . 6 to 12 
:1. Gravel and sand highly oxidized ... .-. " '" ....... 2 to 3 
4. Stratified, rather coarse graveL................. 3 
5. Stratified sand and gravel. .. .. .. .. ... .. . .. .. . .. . 6 
6.· Blue clay at bottom. 
The color ranges from a reddish brown above to a yellowish 
gray below. In places the gravel is highly oxidized, being of a 
deep yellow color. Sand occurs in pockets or loos like masses. 
Some clay is presoot throughout the deposit, but occurs in pillar 
like masses. Iron oxide is largely t.he cement.ing principle. The 
pebbles are largely quart-z, diabase, diorite, and hornbloodite, with 
a few of sandstone and limestone present.. 
A large amount of gravel from this pit has been hauled into 
Monroe Township, Morgan Oounty. Several thousand yards have 
been used on t.he roads in Guilford Township. The pit has been 
worked for several years. A road was examined which had been 
graveled from this pit. several years ago. The road, where well 
graded before the gravel had boon placed on, was in excellent 
condit.ion, the gravel having packed well, making a smooth, hard 
roadbed. The owner skips the pit, charging the township and 
county 10 cents per yard for the gravel. The pit is easily stripped 
and worked, since there is no interference of ground water, the 
deposit being located on the top of the blue clay. 
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MARION COUNTY. 
Area in square miles .. , " .... " ......... , " " .. " '" .. " ., .. .. . 400 
Population in 1900 .............................................. 197,227 
Miles of public roads ......... " ......... , " .... " ........ , . . .. . 1,190 
Miles of improved roads ... , .. , ............. , .... " ........... , . 800 
Percentage of roads improved. " ......... , " .... " ............ , . 67.2 
Miles improved with gravel.................................... 800 
Miles improved with crushed stone .............. , .......... " ., . None 
Average original cost of gravel roads per mile ................. ,. $1,100 
Total original cost of improved roads ..... " .... '" ........... , .$880,000 
Annual cost of repairs per mile on gravel roads 5 years old ..... , . $75 
Miles of improved roads.(gravel) built in 1905. .. . . .. .. ... . .... .. . 25 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 70 
Satisfaction of farmers with investment in improved roads. . . . . . . Good 
Authority ... " .......... " ......... ' .... Cyrus J. Clark, .County Auditor 
Marion Oounty is quite undulating except in the northern and 
western parts. The only terminal moraines in the county are 
in the northwestern part, in Pike and Washington townships, and 
in the southern part in Perry, Decatur and eastern Warren town-
ships. The West Fork of White River e-xtend& through the entire 
county from north to south in a wide valley, bordered on both 
sides by prominent ridges. .The drift is from the later or Wis-
consin ice sheet, and is exceedingly deell, so that no stream reaclies 
bed rock. 
Nearly all the locations of gravel made were confined to three 
morainic ridges in Pike, W ashington~ Perry, eastern Wayne, 
eastern Decatur, eastern Franklin, and Wa.rren townships. A 
large gravel plain borders White River, so that gravel may be ob-
tained in the rivffi" valley at a depth of from 3 to 10 feet. This 
gravel could only be removed by dipping or pumping. Nearly the 
whole of Oentre township, in which Indianapolis, the county seat 
and state capital is situated, is underlain with graveL 
The cellars of many houses were examined, and all had to be 
walled, as the gravel would cave in. 
ROADS OF THE OOUNTY. 
In general, the roads of Marion Oounty are in good shape, 
nearly all of the important roads having been graveled. This 
county is better supplied with gravel in all parts than either 
Putnam, Hendricks, or Morgan. There are no steep ridges or 
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extremely rough surfaces over which important roads must go, 
so that the problem of road improvement is not so difficult. 
Seven miles of stone road have been built, the crushed stone 
having been sent in from Putnam County, where stone is plentiful. 
~~ AI1P'llIA~ ~o. 
( ~i ~ Y /\, 1/ i}:r 
~ Iw R-, r "~pr -"J 
~~ 
P. 
-C::t\ rr-' v 
/ h rv .. 
I) 17 Iy t--V 
1\ .j ""'" r:-; ,~ 
i \ -~I\ v -r-~h ,,41, 
r'-"-
lr(, bJ IV 
~~~ I I;.J IV .J 1 
\h> 
" 
If i 
1-~ . "\( 7 WR" (0 • W Riff I . ,.. 
'? ., ? i ./r-- / L ¢ IFil.l 
1 /) 'J .-.../ ...: . ( "'-
Lt('\.. I/' ,I .~ v 
, ~ I). I( V ... ~ , 
f~ ;j r 1'--- fJ "1..- r'v . ""J 
i 't~ J', "" \ .. i/'~R j)' Rot" ~ 
." ~ ,; y~~ 17\ ~- IP"'"' l v>- ~ , 1 /'IE. [,.-/ ~ r-
. 
"'\ l> ,..~ 
A~ 1 ~ 
- £ ~-. - -.. . -L£!1l.N d 3 ~ 3 r V'/DIf;rllDIe. G.AVE/"nVos.-,.r 
iii q'Atll;l p"iLgZ$ 
"E . 
Fig. 45. Illustrating the distribution of road materials in Marion County. 
Parts of the Cobland Pike have been stoned and gravel placed 
over it. There is no stone in Marion County, so that the stone 
used must be shipped in. Marion County has 400 miles of fine 
graveled roads, constructed at a cost of $850 per mile. 
Pike Township. 
This township is well supplied with gravel in the western part, 
but there is little in the eastern part. Gravel is plentiful along 
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Eagle and Fishback creeks. In the eastern part of the township 
the gravel used comes from the beds of Orooked and Little Eagle 
creeks. 
James Eudaly Pit.-Northeast quarter section 28 (17 N., 2 
E.). This deposit is found in the old terrace of Eagle Oreek, and 
is of glacial origin. 
Length ................................ 100 feet 
Width ................................ 30 feet 
Depth ................................ 15 feet 
Section of Eudaly Pit. 
Feet. Inch .. 
1. Clayey loam .................................. 1 to 2 
2. Gravelly clay ................................. . '," 10 to 12 
3. Coarse stratified gravel. ........................ 2 to 3 
4. Gravel and sand.............................. 4 
5. Coarse gravel with thin seams of sand and clay .. 5 
6. Blue till. 
The gravel is of a light gray color, rather coarse in places, free 
from soft pebbles, and clean, as great care has been used in 
stripping. Most of the gravel taken from this pit is used in Pike 
Township. Some has been hauled into Brown Township, Hen-
dricks Oounty. This pit has been opened three years, and most 
of the gravel now taken from it is being used for repair work. 
This deposit is located right on the road and is easily gotten at. 
The owner strips the pit and keeps it in good condition, charging 
15 cents per yard for the gravel. 
Moor TalboU FalJ"m.-Section 22 (17 N., 2 E.). This deposit 
occurs in a high hill bordering Eagle Oreek. This hill is continu-
ous through sections 22 and 15, with numerous places where gravel 
may be obtained. 
Mr. Talbott's deposit has not been opened, but may. be if 
needed. It is a large deposit and sufficient in quantity to build 
several miles of good road. 
Wa.shington Township. 
The central part of Washington Township is quite rough, hav-
ing in it twO' morainic ridges. while the western and eastern por-
tions are smoother. While there is considerable pit gravel, a 
large amount of the gravel used on the roads is hauled from 
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White River. Pit gravel is plentiful along Fall and Crooked 
Creeks. 
Broad Ripple P. a.-Northeast quarter of northeast quarter 
section 36' (17 N., 3 E.). Here is a very wide channel of the 
White River, made shallow by damming up of the main channel 
and sending water down the hydraulic main. This channel is 
filled with excellent gravel. It is easily gotten out, as the teams 
drive into the channel and scoop up the gravel. 
Deposit ill Nonhead Quarter Section 1 (16 N., 3 E.).-This 
deposit has not yet been opened. It is located in the second river 
terrace, and is a large depOl'3it. 
Deposit in the Northeast Quane?' arna N olJ'thwest Quarter 
Sections 20 a.na 21 (17 N., 4 E.).-These deposits have n~ yet 
been opened up, but may be with little expense, as the gravel 
occurs in the terrace bordering the river on the present flood plain. 
It would be impossible to reach the bottom of the gravel here with-
out dipping, as it goes below the present river level. 
Pit in the Southwest Quarter Section 9 (16 N., 4 E.).-This 
deposit occurs in a morainic ridge bordering Fall Creek. The 
stream has cut up against the bluff so that the gravel outcrops 
in a steep cliff. This is an extremely large deposit, as shown by 
the following dimensions: 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 300 feet 
Width of hill ........................... 100 feet 
Height of hill .............. , .......... , 40 feet 
Section of Pit in Southu'est Quarter Section 9 (16 N., 4- E.). 
Feet. Inche •. 
1. Clayey soil ..................................... 1 to 2 
2. Fine loamy sand .................... ······ .. ····· ..... . 2 to 8 
3. Gravel with thin seams of sand .................. 2 to 4 
4. Cross-bedded gravel and sand cemented in large 
blocks ..................................... 6 to 10 
5. Gravel with pockets of sand ............ " ...... .4 to 6 
6. Blue clay. 
The gravel from this pit is fine in certain horizons and coarser 
in others. The average size pebble is one-half inch. About 70 
per cent. are quartz, with quite a large percentage of limestone. 
In places the gravel merges into sand pockets. Thin layers of 
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clay are interbedded with the gravel. Where stripped carefully 
the gravel contains little dust and dirt. 
This gravel packs wen and resists abrasion. One road was 
examined where the gravel had been on for two years, and the 
roadbed was hard and e:ven, showing the equal wearing of the 
gravel. The pit is stripped and kept in good condition by the 
owner, who charges 15 cents per yard. Most of the gravel is 
used in southeastern Washington and southwestern Lawrence 
toWnships. 
Depo.c;it in Northweg/; Quartet' 8ectio'n f37 (17 N., 3 E.). The 
gravel occurs here in a high bluff-like ridge bordering Orooked 
Oreek. 
. I.ength of outcrop ....................... 600 feet 
Width of outcrop. . . . . . . . . . . . . . . . . . . . . .. 100 feet 
Depth of outcrop. . . . . . . . . . . . . . . . . . . . . . .. 12 feet 
Section oj Pit on Crooked Creek. 
Feet. 
1. Clay ........................................................ 1 to 3 
2. Gravelly clay ...................................•..........• 1 
3. Gravel with numerous layers of sand and clay. . . . . . . . . . . . . . .. . 10 
4. Blue clay. 
This gravel contains large quantities of fine sand and clay. 
The better gravel runs in pockets or lenses, and is a dark gray 
in color. A number of large stones are present. This gravel 
is not the best for road purposes. 
Lawrence Township. 
The northeast and north central parts of the township are well 
supplied with gravel, while in the southern and northwestern lit-
tle gravel is to be had. Some bar gravel is obtained from the bed 
of Indian o reek, west of Oaklandon. 
Gravel for the southeastern part is hauled from Warren Town-
ship, while the: west is supplied from WashingtQn. 
Wilson, &: Hill Pits.-Southwest quarter section 15 (17 N., 5 
E.). The gravel is here located in the bluff bordering North 
Fork Creek, and is of fluvial origin. 
Length of gravel-yielding bluff ........... . 
Width of gravel-yielding bluff ............ . 
Depth of gravel ........................ . 
300 feet 
175 feet 
15 feet 
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Section oj Wilson & Hill Pits. 
Feel. Inche •• 
1. Clayey soil .................................... 1 to 1! 
2. Clayey gravel, oxidized ....................... . 6 
3. 'Gravel and sand ............................ .. 1 
4. Very coarse gravel, pebbles 2 to 4 inches in di-
ameter ................................. . 12 to 18 
5. Gravel with thin seams of sand ............... . 12 
6. Clay at bottom. 
At top the gravel IS of a yellowish color, having been oxidized. 
Some distance from the top the gravel is of a grayish color. It 
is not uniform in size, there being certain horizons where the 
gravel is too coarse for road purposes. There are a number of 
large boulders in the pit. The pebbles are flattened and well 
rounded, showing them to be of river origin. This gravel does 
not pack well when placed on the road, as it is too coarse and con-
tains too much sand. The gravel is sold to the township at the 
rate of 15 cents per yard. The expense of stripping is slight, and 
as the pit is situated on the road the cost of transportation is 
slight. 
Ringe?' Pit.-Northeast quarter section 20 (17 N., 5 E.). 
This is a small deposit and would scarcely pay for the working, 
as the gravel is covered with a heavy stripping of clay, about 8 
feet of which must be removed. The gravel is of poor quality, of 
a reddish color, and contains a large percentage of clay. 
Deposit in Southwest Quarter Section, 30 (17 N., 5 E.). 
Here along the roadside, in a steep ridge bordering Fall Creek 
gravel was seen to outcrop. A careful examination of the hill 
showed the deposit of con&iderable size. This deposit might be 
opened with little trouble, as it is right on the road and therefore 
easily available. 
Gravel Pit in Section, 36 on U. S. Reserve (17 N., 4 E.). The 
gravel outcrops along the uppe,r river terrace and is of river 
origin. The terrace here is quite broad and extends for one-half 
mile. Several acres are underlain with gravel. 
Section oj Pit on U. S. Reserve. 
Feet. Inches. 
1. Clayey loam ......................................... 3 
2. Reddish gra veUy clay ................................ 1 
3. Gravel and sand highly stratified ...................... 12 
4. Fine sand ............................................. 2 
5. Blue clay. 
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This gravel is not of the best for road purposes. Too much 
sand and clay are present, and'the gravel is too fine. The upper 
portion is oxidized and is of a reddish brown color. The lower 
portion is of a light gray color. The material does not pack 
well on the roads, the wheels of vehicles soon cutting through it. 
It is sold to both the county and township at 15 cents per yard. 
C. A. Schofield Pit.-Northwest quarter section 2 (16 N., 4 
E.). This pit has been opened on Fall Creek bottom near the 
stream. Gravel has been taken from the pit for concrete work, 
but little has been placed on the road. The deposit here is not 
large, there probably being but 4,000 or 5,000 yards available. 
, 
Center Township. 
Center Township has an abundance of gravel, both pit and bar. 
The whole western border of the township has a plentiful supply 
in the high bluffs to the west of White River. Indianapolis is 
located on the old flood plain east of the river, and is everywhere 
underlain with gravel. In digging cellars and water mains in the 
city gravel is struck after one or two feet of stripping has been re-
moved. 
Gravel is dipped by steam dippers from Fall Creek at numerous 
points for street car lines and other purposes. On the map I 
have outlined the main gravel deposits along the river. 
Wa.rren Town8hip. 
Little gravel is to be found in northern and central Warren. 
In the west gravel is taken from the bed of Pleasant Run. In 
the iioutheastern part of the township along Grass Creek, large 
quantities of gravel are located. An of the roads have been 
graveled, but some need repairing. 
Harris Deposit.-Southeast quarter section 16 and northeast 
quarter section 21 (15 N., 5 E.). This deposit occurs in Grass 
Creek bottom and the gravel must be dipped, as the water level 
comes very near the surface. 
About 100,000 cubic yards are available. Three or four acres 
are underlain with gravel. Mr. Harris' owns a dipper and dips 
the gravel for. the township and county, charging them 35 cents 
per yard. 
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.John. Kitley Fit.-Southeast quarter of section 21 (15 N., 5 
E.). This deposit occurs in the second terrace along Grass Creek, 
and is of large size, several acres being underlain with a seam of 
gravel 12 to 14 feet thick. 
Section oj Kitley Gravel Pit. 
Flet. 
1. Sandy loam ...................................... .. 
2. Clayey gravel .................................... .. 
3. Gravel with thin layers of sand from 1 to 2 incheD in 
thickness ..................................... 12 
4. Clay. 
InC/UB. 
12 to 14 
14 
The seam of gravel alternates with a seam of sand. The gravel 
is not all of the same degree of coarseness. Masses of clay are 
prominent in different parts of the pit. The gravel is largely 
quartz, with limestone and chert present. It is mixed with much 
sand, so that when placed on the road it does not pack wel1. 
This pit is easily gotten at and worked, since the gravel can be 
gotten out without interference of water. The owner strips the 
pit and gets 20 cents per yard for the gravel. A large amount 
of it has been used in the township and large quantities have also 
been hauled into Hancock County. The interurban street car 
line has used several thousand cubic yards. 
Reynolds Fit.-No.rtheast quarter of section 28 (15 N., 5 E.). 
This pit is pretty well exhausted. It is a very shallow deposit, 
occurring in the second terrace of Grass Creek. Not more than 
3,000 yardE! of workable gravel remain. 
Franklill Township. 
Franklin Township is quite level in the western and central, 
but· rolling in the eastern part, where several quite prominent 
morainic ridges are present, bordering on Grass Greek. 
Almost all of the gravel of the township occurs in the ridges 
and on the creek bottoms. Very little can be located in the west-
ern part. An the principal roads of the township have been grav-
eled . 
.J. H. Meyer Deposit.- -Northwest quarter and southwest quar-
ter of sections 34 and 35 (15 N., 5 E.). Mr. Meyer has not yet 
opened this deposit. By prospecting, it was found that an area of 
4 or 5 acres was underlain with gravel, which must be dipped, as 
it can be worked in no. other way. 
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W. H. and C. M. Harris Pit.-NortheMt quarter section 28 (15 
N., 5 E.). This large deposit is in the present flood plain of 
Grass Creek. The only way that the gravel can be gotten out is by 
dipping. This makes the gravel cost the township 35 cents per 
yard. Mr. Harris owns a dipper and in 1904: dipped 8,000 cubic 
yards. There is still available 50,000 yards. The seam of gravel 
is from 25 to 30 feet deep. 
This gravel is of excellent quality. It is clean, f1'oo from clay, 
largely quartz, and averaging onef-half inch in diameter. A road 
examined upon which the gravel had been placed in 1903 showed 
it to be of excellent wearing qualities. 
Ba,user Pit.-N ortheast quarter section 28 (15 N., 5 E.). This 
deposit occurs in a high ridge bordering Grass Creek. The gravel 
outcrops just below the barn, and by prospecting I found the entire 
hill underlain with gravel. 
Perry Township. 
The west half of Perry Township is quite rough, there being 
a prominent morainic ridge along the river. The eastern part is 
gently rolling. 
In the western and central parts of the township gravel is plen-
tiful, being found in the morainic ridge and in the river plain. 
In the southeastern, little gravel could be located. Some of the 
largest and finest ,deposits in the county occur in this township. 
H. Arms Pit.-West haH of section 15 (14 N., 3 K). This 
deposit is but a part of a much larger one, which is continuous 
in the form of a ridge throughout the section. The ridge is a 
sub-glacial deposit. It is quite prominent, reaching up above the 
valley plain to a distance of about 60 feet. This pit is practi-
cally unlimited in supply, as the entire ridge is of gravel. 'No 
stripping is required, as the gravel comes to the surface on the, 
top of the ridge. The gravel here, where opened, is of poor 
quality, there being too much sand and dirt mixed with it. But 
little of this gravel has M yet been placed upon the roads. 
Clark S'Uttcm Pil.-Southeast quarter section 21 (14 N., 3 E.). 
Mr. Sutton's pit is 'but a continuation of this same ridge above 
mentioned. This ridge extends through sections 11, 10, 15, 22 
and 21 (14 N., 3 K). The general direction is northeast and 
southwest. 
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This is an extremely large deposit, probably the largest in Perry 
Township. 
Length of ridge ......................... . 
Width of ridge ........................ . 
Height of ridge ....................... . 
Section of Sutton Pit. 
1J2 mile 
200 feet 
50 feet 
Feet. 
1. Sandy loam ....................................... .. 
Inche •• 
6 to 10 
18 2. Reddish brown gravel ............................. .. 
3. Gravel and sand cross-bedded ...................... 4{) 
This pit shows cross-bedding to a high degree. Certain lenses 
of gravel will run into coarse sand and then into gravel again. 
This is the best deposit in the county, the gravel is of good size, is 
free from dirt and clay, is of a light gray color, and well-rounded 
pebbles. There are few soft. stones present, tpe largest percentage 
being quartz pebbles. 
This pit was opened up in 1875, and the road from Glenn Val-
ley to Indianapolis was graveled trom it. A large amount of the 
gravel is used 011 the county and township roads in the township. 
Some is hauled into Johnson County. It is now used also for 
concrete work. This deposit is located right on the main traveled 
road, so that it is easily avaHable. Little stripping is necessary, 
so that the pit may be kept open at small expense. Gravel is sold 
at 8 and 10 cents per yard to both county and township. 
Roads examined upon which this gravel has been for some 
years prove it to be of the best. The gravel packs well, making 
a smooth, hard roadbed. Being so largely of one kind of mineral 
-quartz-it wears evenly. 
W. M. Wishard.-North of the center 0.£ section 16 (14 N., 3 
E.). This deposit is located in the present flood plain of White 
River, but is not used at present, as it is impossible to get the 
gravel out of the water without dipping. About six miles 0.£ road 
have been graveled from this pit.. The gravel seam is from 25 to 
30 feet thick. 
William Hamilton Pit.-Southeast quarter section 4 (14 N., 3 
E.). Mr. Hamilton's deposit occurs in a terrace of a small trib-
utary to White River and -is of river deposition. 
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Length of opened deposit. .............. . 
Width of opened deposit ............... . 
Depth of opened deposit ............... . 
60 yards 
40 yards 
12 feet 
There is an unopened deposit right south of Mr. Hamilton's 
house of the same size. 
Section of Hamilton Pit. 
Feet. Inch ... 
6 to 12 
6 to 8 
1. Clayey sand ..................................... . 
2. Gravelly sand .................................... . 
3. Gravel, coarse, oxidized............................ 4 
4. Gravel, finer, interstratificd with sand.............. 5 
5. Boulder clay. 
The color of the gravel at the tQP is yellowish brown, while 
below it is of a bluish gray coJQr. The upper part is very coarse, 
while the lower is finer. Cobble stones make up about 70 per 
cent. of the upper part of the deposit. The gravel is quite free 
from dirt. LimestQne forms about 20 per cent. of the deposit. 
The gravel needs little stripping, as it outcrops at the surface. 
The owner strips the pit and <!harges 20 cents per yard. Most 
of the gravel hauled out is used in the township for repair of the 
roads, about 800 cubic yards having been taken out in 1905 for 
this purpose. 
Jordan Pit.-Northwest quarter section 11 (14 N., 3 K). 
This depot:;it has not been opened for road purposes. The In-
dianapolis Southern Railway passes through Mr. Jordan's farm, 
and it was while cutting through this ridge, upon which a nurse1ry 
is located, that the gravel was discovered. 
The ridge is a prominent morainic ridge, extending in a north-
east-southwest direction, and is a part of the same ridge already 
mentioned. Mter some prospecting, it was found that this en-
tire ridge is made of gravel and sand, and is prQbably of sub-
glacial water deposition. 
The ridge on Mr. Jordan's farm is about Qne-fourth Qf a mile 
long, 100 to 150 feet wide, and 30 to. 40 feet high. In certain 
parts the o/Rvel comes near the surface" while in other places a 
covering of from 4 to 5 feet of clay is found. 
On Mr. Jordan's farm is a well, which was sunk at the bottom 
of the ridge, 35 feet in gravel and sand. Judging from this the 
gravel must go down 40 or 50 feet. 
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In the cut made by the new railway the gravel was exposed. 
It is of excellent quality for road purposes, being free from clay, 
with little sand, and largely quartz. 
The sand runs in pockets; a gravel selam often grades into 
sand. The railway company is considering the question of buy-
ing 10 acres of Mr. Jordan in order that they may obtain gravel 
for ballasting their new roadbed. 
Decalur TO'1ltnship. 
Decatur Township is quite rolling in the northwestern and ex-
tremely so in the southeastern, where a morainic ridge is quite 
prominent. In the ridge are numerous gravel deposits. The 
eastern part of the township is well supplied with gravel, while 
little could be located in the western and northern portions. 
Starrbr-eech Pit.-NorthweRt quarter section 33 (15 \N., 2 R). 
The deposit here is located on a high hill bordering East Lick 
Crook. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 300 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . . . 60 feet 
Height of hill. . . . . . . . . . . . . . . . . . . . . . . . . . 20 feet. 
• 
S cetion of Starbreech Pit. 
Feet. 
1. Clay ........................................................ 1 to 4 
2. Stratified sand with little gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
3. Gravel with thick Geams of clay and sand. .. .. .. ... .. .. .. .. .. . 18 
4. Boulder clay. 
The gravel is not of good quality, as there is too much clay 
and sand present. Large masses of clay occur throughout the de-
posit. Many large limestone boulders are also present. 
This pit is not now worked, but has been worked extensively, 
several thousand yards having been taken out. 
John E. Smith.-Northwest quarter section 7 (14 N., 2 R). 
ThiS' deposit is located in the banks of a tributary to White River. 
There are probably 5,000 to 8,000 cubic yards available. Little 
stripping is necessary, as the gravel comes very near the surface. 
This pit has not yet boon opened, but may be if necessary. 'The 
deposit is well located for easy transportation to the central part 
of the township. 
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Newman Pit.-Northeast quarter sootion 6 (14 N., 2 E.). 
This deposit is located in the second terrace of White River. It 
is of river deposition. Several acres are underlain with gravel, 
which is of a light gray color, rather coarse and free from clay 
and dirt. It contains some limestone, and packs well when 
placed on the road. The gravel is sold at the rate of 10 cents 
per yard to the county and township. Most of it is used in the 
township. This pit was opened 25 years ago, and roads built 
from it are yet in good shape. 
E. Lane Pit.-S'outhwest quarter sootion 18 (14 N., 2 E.). 
This deposit is located in the morainic ridge bordering the river. 
The gravel from it is not used, as it is toO' sandy. The deposit 
is an extremely large one, but. not of good quality. 
Wayne Township. 
Wayne Township is well supplied with' gravel in the eastern 
and central portions, but little gravel is to be had in the western 
part. Gravel is obtained from the bed of Eagle Creek and White 
River. In the northeast part of the township pit gravel is plen-
tiful. 
J. J. Cooper Pit.-Northwest quarter section 21 ('"1.6 N., 3 E.). 
There is a ridge extending through sections 21 and 28, along 
White River, which is underlain with gravel. This deposit IS 
extremely large, several acres being underlain with gravel 
Section of Cooper Pit. 
Feet. I"ches. 
1. Clay soil ..................................... 2 to 4 
2 .. Sand and gravel, reddish brown ....... " .. " .. . 6 to 10 
3. Stratified gravel and sand ............ " : ...... 14 to 16 
The gravel occurs in lenses, no seams being continuous, thb 
gravel merging into sand, and the sand into gravel. Often pockets 
of fine sand occur. Where the gravel can be gotten, free from 
sand, it is of excellent quality, being lig-ht bluish gray in color, 
largely quartz, with some limestone. 
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MORGAN COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415 
Population in 1900............................................. 20,457 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
Miles of roads improved ......... , .............. , ......... '" .. . 140 
Percentage of roads improved .................. , ...... " .. .. .. . 28 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Miles improved with crushed stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Average original cost of gravel roads per mile. " ., .. .. ... .. .. .. . $900 
Average original cost of stone roads per mile .... , .............. , $1,700 
Total original cost of improved roads ......... " ................ $158,000 
Annual cost of repairs per mile on gravel roads 5 years old .... " . $50 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $50 
Miles of improved road (gravel) built in 1905 .... , .. .. .. .. .. .. .. . 17 
Miles of improved road (stone) built in 1905. . . . . . . . . . . . . . . . . . . . . 12 
Miles of improved road (gravel) contracted for 1006. .. .. .. .. . . .. . 14 
Miles of improved road (stone) contracted for 1906. . . . . . . . . . . . . . . 5 
First improved roads built ..................................... 1860 
Proportion of roads improved since 1895 (per cent.). . • . . . . . . . . . . . 50 
Satisfaction of farmers with investment in improved roads.. .. .. . Good 
Authority ........... " ................... B. R. Johnson, County Auditor 
Morgan County is level in the northwestern part, while in the 
central, southern and southwestern portions it is hilly and broken. 
In the northern part, we find the later drift exceedingly thick, 
while in the central and southern portions we have the hills cov-
ered but thinly with the earlier or Illinoian drift. 
The central part of the county is traversed by the valley of 
the White River, which at its widest point in the county reaches 
II width of two miles. This valley is bounded on both sides by 
high hills, some reaching an elevation of over 100 feet. 
Morainic ridges are prominent. In the southeastern, a ridge 
extends from Martinsville, the county seat, in a southeast direc-
tion to :Morgantown. In the northeast a ridge is prominent 
through Harrison, southern Madison and northwestern Green 
townships. In the west central another ridge passes through the 
townships of Olay, Gregg, East .Jefferson and South Monroe. 
Road improvement in parts of the county is a difficult problem, 
not only from the stalldpoint of road material, but also of surface 
topography. In some townships the region is so rough that it is 
impossible to gravel or stone the roads on account of steep hills. 
Althongh most of the townships have an abundant supply of gravel, 
but few miles in the county have been graveled. 
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The townships having a good supply of gravel are: Harrison, 
Clay, North Washington, Ray, Green, Madison and Brown. 
Those having a small supply are Gregg, Monroe and Jackson, 
while those almost devoid of gravel are Adams, Ashland, Ray and 
South Washington. 
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Fig. 45. Illustrating the distribution of road materials in Morgan County. 
Gravel occurs in the morainic ridges above mentioned in Har-
rison, Madison, Green and Washington, in large deposits, while 
in the broad valley of the White River gravel may be obtained 
anywhere by dipping. In the southern part of the county, where 
the drift is not too deep, the Mitchell limestone or the knobstone 
shale outcrop on every hill. Every stream finds its bed o~ the 
shale. 
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In Ray and Ashland townships the Mississippian limestones 
(Mitchell, Harrodsburg and Bedford limestone) outcrop in a 
quarry, which is now being operated for rock metal. This is 
the only part of the county in which the limestone occurs near 
the surface. 
Adams Township. 
This township has no pit gravel, as it is level, at one time being 
a lake. Some attempt has been made to dip gravel, but the drift 
is too deep, and the gravel, where found, is too sandy to be of 
any value. Some gravel has been pumped in the southeast. quarter 
section 24, but the gravel was mostly sand. 
Monroe Township. 
There is little gravel in the western part of this township, but 
some in the eastern part. 
S. Hubbard Pit.-Northwest quarter section 33 (14 N., 1 R). 
Feet. Inche •. 
1. Clayey loam ...................................... .4 to 5 
2. Reddish clayey gravel. ... ... ... ... ... ... .. ... ... .. . 8 
3. Gravel and sand................................... 12 
4. Clay. 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 100 feet 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 180 feet 
Depth of gravel. ...................... " 12 feet 
Estimated 7,000 cubic yards. 
This gravel is not of good quality. There is too much sund 
and clay present. The upper portion of the gravel is oxidized and 
is of a reddish color, while the lower is of a grayish color. The 
gravel is rather fine; there are coarse seams in different parts of 
the pit. Roads built of this are often repaired, as the traffic of 
vehicles soon cuts through the gravel. 
O. A. Ken,nedy.-Northwestquarter of section 3 (13 N., 1 W.). 
Here is a small deposit located under Mr. Kennedy's barn. The 
deposit would not aggregate more than 3,000 cubic yards. 
Ashland Township. 
This township has no gravel, but has eleven and one-half miles 
of stone road and a cQintract let for eleven and a half miles more. 
The stone comes from Owen County. 
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Ray Township. 
The southern part of Ray Township has plenty of gravel, as it 
borders-on White River. The w~tern part has no gravel. Lime-
stone outcrops at several places, and is quarried on the land of 
Martin, in the northeast quarter of Election 3 (11 N., 
2 W.). 
Section of Jfurtin's Quarry. 
Feet. 
1. Clay and soil stripping ........................................ 4 to 5 
2. Fine grained limestone much weathered and broken, highly 
colored by iron oxide ......................... " .... " . . . 3 
3. Hard, bluish gray, compact, tine grained, nonfossiliferous lime-
stone................................................... 4 
4. C1>mpact, finely crystalline, bluish gray limestone, slightly fos-
siliferous with distinct bedding plains. . . . . . . . . . . . . . . . . . . . 4 
5. Finely crystalline, bluish, nonfossiliferous, compact limestone. . G 
6. Dense, dark blue, finely crystalline, highly fossiliferous lime-
stone ................................................... 5 
The formations are the Mitchell and the Harrodsburg of the 
Mississippian peTiod. 
The sto'11e from this quarry has been placed on the road from 
Lewisville, in Ashland Township, to Paragon, Ray Township. 
About eight miles of road have been improved from it. 
The crusher is owned by Mr. Martin, who took the contract. for 
the making of 22 miles of road for the county. It is of the 
Gates type, a small one, capable of turning out 150 cubic Yblrds 
per day. Twelve men al'e employed at the quarry and six or 
seven to haul the rock to the re-ad. The rock is crushed and 
placed on the road at the rate of $1.00 per yard. 
As no test was made of the stone its value for road material 
could only be estimated by examining the road where it has been 
used nearly a year. This road showed the stone to be of excel-
lent quality. It packs well, has a good cementing value, and 
makes a smooth, even track. 
Jefferson Township. 
This township is exceedingly rough, a prominent ridge cover-
ing almost its entire area. Only the county roads are graveled. 
The eastern part of the township can get sufficient gravel from 
the White River valley. The hills bordering White River are 
thinly covered with drift, the knobstone "hale outcropping ill 
nearly every hill. 
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Gregg Towr/ship. 
Gregg Township is very rough, so that hut few of the roads 
have been graveled. 
The S. Miller Pit.-Southwest quarter section 33 (13 N., 1 
W.). The gravel outcrops here along the bluffs. bordering Bur-
nett's Creek. It is a river deposit, comprising almost 7,000 cubic 
yards. 
Section nf Afilltr P~·t. 
Feet. Inches. 
1. Clay stripping .................................. 2 to 4 
2. GravelJy clay with iron oxide ................ , .. . 8 to 10 
3. Gravel and sand stratified, sand layers 1 to 2 
inches thick .............................. . 14 
4. Shale. 
The upper four to six feet of gravel in No.3 are coarser than those 
below. 
This is the best deposit in Gregg Township. The gravel is 
free from dirt, but contains numerous large boulders of granite 
and limestone. The color of the upper eight or ten inches is red-
dish brown, while the lower portion is of a light gray. The peb-
bles are largely quart.z, there being a smaH percentage of lime-
stone and little shale, chert and sandstone. 
This gravel makes a good roadbed, packing well and wearing 
evenly. Roads were examined upon which it. had been used for 
three years and were found to be in good condition. The owner 
has stripped the pit and kept it in good condition, charging the 
township 15 cents per yard. The gravel is easily gotten at, and 
can be worked with little cost. 
H. Brewer Pit.-Northwest quarter section 27 (13 N., 1 W.). 
This pit has been very nearly exhausted, there being not more 
than 3,000 or 4,000 yards left. More might be obtained if it 
could be dipped. 
William Marrtin's Deposit.-Northeast quarter section 33 (1~ 
N., 1 W.). This deposit has not been opened. The gravel is lo-
cated in a bank bordering a branch of Barnett's Creek. It was 
impossible to estimate the amount of gravel here, as it is covered 
with a deep mantle of clay. It would be difficult to strip this de-
posit, as 6 to 10 feet of clay must be removed. 
James Wilheit Yit.-Southeast quarter of southwest quarter 
section 4 (12 N., 1 W.). This is not a large deposit and occurs 
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in a small knob-shaped hill along Barnett's Oreek. There is not 
mDre than 4,000 yards available. 
. Section oj Wilheit Pit. 
Feet. IncheB. 
1. Clay stripping .................................. 2 to 3 
2. Reddish brown gravelly sand .................... . 6 to 8 
3. Gravel, upper part reddish yellow, lower grayish .. . 8 
4. Sandstone. 
The gravel is nDt Df the best quality, as it contains a great 
amount of sand and some clay. There is, a largo percentage Df 
sandstone pebbles present. It does not cement well when placed 
upDn the roads. The pit is located close to' roads that need grav-
eling, and about three~quarters of a mile has already' been grav-
eled from it. The pit is stripped by the Dwner alld the gravel is 
sold to the towmhip at the rate of 15 cents per yard. 
Joseph Bryant Pit.-Southe1ast quarter section 4 (12 N., 1 W.). 
This alsO' is but a small deposit, located on the tO'P Df a hill bor-
dering Barnett Oreek. The gravel is not 0.£ good quality, there 
being tDD much clay, sand and sandstone pebbles in it. There is 
not more than 5,900 yards at most. The same may be said of the 
Nicholson pit, which is located in east half of northwest quarter 
sectiDn 4. 
There are alsO' small deposits in Brewer's and Hicks's pits, .sec-
tiDn 27, but difficult to' get at on account of heavy stripping. 
Madison Township. 
The Albert Haymaker Pit.--Northwest quarter section 22 (13 
N., 2 K). 
Section. 
Feet. 
1. Stripping of clay ............................................. 6 to 8 
2. Fine sand and graveL....................................... 5 
3. Gravel stratified, not coarse .................................. 3 to 4 
4. Sand with little clay......................................... 1 
5. Coarse gravel, free from sand and clay. . .. . .. .. .. .. .. .. . .. . .. . 5 
6. Fine gravel playing out on one edge into sand. '" .. , ....... " . 3 
7. Gravel and sand............................................. 7 
8. Coarse gravel ............................................... 10 
This is a large deposit, in a bluff bordering a tributary to' White 
River. 
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Length of hill ......................... . 
Width of·hill ........ , ........... , ..... . 
Depth of gravel. ....................... . 
200 feet 
150 feet 
40 feet 
713 
A well, dug at the level of the bottom of the pit some distance 
from the bluff, was 30 feet in depth and all the way in gravel 
and sand. This is one of the best deposits in the township. The 
gravel is of a light gray color, is of all degrees of coarseness, and 
contains few friable pebbles, the largest percentage of the peb-
bles· being quaJ.'tz, diabase and chert. The limestone pebbles are 
quite numerous. This gravel makes excellent roads. Some were 
examined upon which the gravel had been in use for several 
years. 
The pit has been opened for 25 or 30 years, but gravel has not 
been taken out every year. In 1905 about 1,000 yards were 
hauled on the township and county roads. Some has been hauled 
into Olay Township. It is now mostly used for repair work. 
The pit is located right on the main traveled road, and is easily 
gotten at. The stripping is not expensive, so that the gravel is 
sold at the rate of 5 cents per yard. 
Walter H arys Pit. -N orth half of northwest quarter section 
22 (13 N., 2 E.). This pit is located about one-half mile back 
of !he Haymaker pit. It is in a roundish hill about 40 or 50 feet 
high. It is of glacial origin, the hill being a kame. The pit is 
circular, having a diameter of 200 feet. The deposit contains 
10,000 to 12,000 cubic yards. 
Section of Hays Pit. 
Feet. 
1. Clay soil stripping ................................... . 
2. Fine loamy sand ... '" ., .... '" .. ' " .. , .............. . 
3. Coarse gravel, around pit, with stones averaging 2 inches 
in diameter ....................................... 1 
4. Layer of fine stratified gravel. Thins out in places and 
thickens in others. Cross-bedded.................. 4 
5. Coarse stratified gravel and sand running in lenses ..... 12 
Inches. 
18 
8 
The Mooresville and Waverly pike, a county road, was graveled 
from this pit 14 years ago, and has only had to be regraveled in 
. patches, and these were where washouts had removed the gravel. 
The latter cements well when placed on the roads, making a hard, 
smooth roadbed. 
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The pit is located one-half mile from a main traveled road, is 
easily stripped and worked without interference o.fground water. 
The gravel is sold to the township and county for 5 cents per 
load. 
James Thacker Pit.-Southeast quarter section 14 (13 N., 2 
E.). This deposit occurs in the second river terrace on the old 
flood plain of White River and is of river deposition. It is a 
large' deposit, 5 or 6 acres being underlain with a vein of gravel 
12 to 14 feet thick. 
Section of Thacker Pit. 
Feet. 
1. Loamy soil stripping .............. ················· 
2. Coarse gravel, pebbles averaging 2 to 3 inches in di-
ameter ........................................ . 
3. Finer gravel, pebbles averaging 1 to H inches in di-
ameter ......................................... 3 
4. Layers of fine and coarse alternating with thin layers 
of sand ....................................... 12 
Inche •• 
6 to 12 
8 
The quality of this gravel is equal to that of the Haymaker 
pit. It is clean, free from soft pebbles, cements well, making 
solid roads, is of a grayish color and of good size. Roads built 
of this gravel 8 or 10 years ago are yet in gOOd condition. The 
cost to county and township is 10 cents per yard. Little of the 
gra vel is used now except for repair work. 
Milt Thornbu.rg Deposit.-South half of southeast quarter sec-
tion 21 and northeast quarter of section 28 (13 N., 2 E.). Here 
is a large deposit of gravel, but of poor quality, as there is too 
much clay and dirt mixed with it. But little of this gravel has 
been' placed upon the roads. 
Brown. Tow.nship. 
Brown Township is well supplied with both pit and bar gravel. 
White Lick Creek flows through the northwestern part of the 
township, and through the eastern, a branch of White Lick, both 
of which contain good bar gravel. 
Newby Pit.-Southwest quarter section 12 (13 N., 1 E.). 
This pit is no longer used, as the gravel is too sandy. The de-
posit is quite a large one, but of little value. It y,ould do for 
repair in case of necessity. By screening much good gravel could 
be obtained. 
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DMJers and Fletche1' IJ.eposits.-West half of northwest quar-
ter section 14 and southwest quarter of southwest quarter section 
11 (13 N., 1 E.). Neither of these deposits has been opened. 
They occur in a prominent. ridge, bordering a branch of East Lick 
Creek, and are of glacial origin, being kames. 
Length of ridge ........................ 1,000 feet 
Width of ridge. .. . . . . . . . . . . . . . . . . . . . . . . 75 feet 
Height of ridge. . . . . . . . . . . . . . . . . . . . . . . . 50 feet 
A well sunk close to the hill passes through 30 feet of grave1. 
These deposits are located right on the public road and close to 
unimproved roads. 
Everett Allen Deposit.-Northeast quarter section 2 (13 N., 1 
E.). An extensive gravel deposit is located on Mr. Allen's farm, 
just outside Mooresville. It is located in the high river terrace 
bordering East Lick Creek, which runs in an east and west di-
rection south of the town. The deposit has not been opened, but 
could be utilized with little expense. Gravel also occurs on Wil-
liam Morris's farm, northwest quarter section 1. The outcrop 
may be seen at base of hill, along the side of the road. 
Harrison Township. 
Harrison Township is supplied with a large amount of excel-
lent gravel, the deposits so located as to be within short distances 
of unimproved roads. They all occur in the morainic ridge and 
are of glacial origin, a large number of them being kames. 
Scott Kelley Fit.-Southwest quart.er section 25 (13 N., 2 E.). 
Mr. Kelley has an excellent deposit of gravel which is just 
being opened up. It occurs in a ridge~like hill bordering a branch 
of White River. 
Length of hill ...................... < • •• 400 feet 
Widt.h of hill. . . . . . . . . . . . . . . . . . . . . . . .. 100 feet 
Depth of gravel ................ ' ....... 20 feet 
The gravel is of a light gray color, free from sandstone and 
clay, contains a little sand, grades from coarse to' fine in different 
parts of the deposit, is large:ly of quartz pebbles, flrrl cements 
well when placed on the :'()lI.n. The pit is back off th., road about 
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one-half mile, but is easily available. Little stripping is neces-
sary, as the gravel comes close to the surface. 
GeO'f'ge Brenton Deposit.-Southwest quarter sectiQn 24 (13 
N., 2 E.). Mr. Brenton's deposit is IQcated in a ridge--like hill 
bordering a small tributary O'f White River. It is a large O'ne 
and c'Ould easily be O'pened up, as very little stripping is neces-
sary. The gravel is Qf good quality and clO'se to a section road. 
The deposit WQuld easily supply 15,000 to' 20,000 cubic yards O'f 
gravel. 
T. S. Underwood Pit.--SQuthwest quarte1r section 26 (13 N., 2 
E.). This is undQubtedly the largest and best depO'sit Qf gravel 
in Harrison T·Qwnship. 
Length O'f hill. . . . . . . . . . . . . . . . . . . . . . . . .. 500 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 240 feet 
Height O'f hill. . . . . . . . . . . . . . . . . . . . . .. . .. 30 feet 
Section oj Underwood Pit. 
Feet. 
1. Clay and soil stripping ........................... ·· .. 
2. Gravel and fine sand .... , ...... , ............. , ...... . 
3. Stratified gravel and sand, well cross-bedded ........ 10 
4. Coarse stratified sand and gravel, cross.-bedded, with 
lenses of sand alternating with lenses of gravel. 20 
5. Bottom of gravel not reached. 
inch e •• 
6 to 12 
6 
The gravel is almost free from dirt and clay, and little strip-
ping is required. Sand QCcurs, but nQt in sufficient quantity to' 
destroy the value Qf the gravel. The cQIO'r varies. At the top 
it is, O'f a reddish colQr, while below it is Qf a light gray. The O'xi-
dized portiO'n is but slight. The pebbles average Qne-haH to Qne 
inch in diamelter. There are seams Qf finer gravel, which Qften 
merge into lenses Qf sand. The pebbles are largely quartz, with 
sO'me limestone, and a small percentage each O'f sandstO'ne, diorite, 
diabase and chert. The cementing principle is mQstly lime. The 
pebbles are tough and withstand the abrasiO'n Qf vehicles. 
This depO'sit has been opene~ twO' years. In 1904, 200 yards 
were hauled O'nto the township rO'ads. Aborut one and Qne-haH 
miles O'f rO'ad have been graveled frO'm the pit. It is used nO'w 
largely for concrete work and rO'ad bridge.s. The pit needs lit-
tle stripping to' keep it open, sO' that the owner, to' encourage 
road imprO'vement, sells the grovel at 5 cents per load. 
• 
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J ()hn Paul Pit.--Northwest quarter of northeast quarter sec-
tion 35 (13 N., 2 E.). This pit has been opened for about 25 
years. A large amount of gravel has been hauled from it into 
J ohnson Oount~. Last year 300 yards were hauled into that 
count~. The pit still contains enough gravel to gravel several 
miles of road. The gravel costs the township 6 to 8 cents per 
yard. 
Green Township. 
Green Township is well supplied with gravel. The deposit'> are 
large and of good quality. They are well distri!>uted throughout 
the township, so that long hauls are not necessary. In spite of 
this fact the township has few miles of improved roads. The de-
posits are associated with the terminal moraine and are mostly 
kames. 
J. W. Musser.-Northeast quarter section 3 (12 N., 2 E.). 
This deposit occurs in a long ridge-like hill, a kame, and is of 
glacial origin. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 360 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 120 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . . . 45 feet 
Section of Musser Pit. 
Feet. 
1. Clayey soil 
2. Yellowish brown, oxidized graveL .................. . 
3. Gravel, with pockets of sand, both highly cross-bedded 40 
Inche •. 
2 to 6 
10 
In places gravel outcrops on top of the hill. The main hill of 
gravel is free from dirt, hut contains numerous sandstone peb-
bles. The color is of a light gray below and yellowish brown 
above, where oxidation has taken place. The pebbles average one-
half inch in diameter. 80me parts of the deposit are fine, while 
others are coarser. The pebbles are largely quartz, diabase, dolo-
rite, with some chert, limestone and sandstone. They are tough, 
resisting the wear of vehicles excellently. 
A road was examined upon which the gravel had been placed 
two years ago. The pebbles show little wear. The gravel packs 
well, making a firm, compact roadbed. About two miles of road 
have ~~p improved from this pit. All of the grovel from this 
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pit has been used in the township. The price paid for it is 5 
cents. per load. 
The pit is back off the road some distance and is difficult to 
get to, so that hauling to the place needed is the most expensive 
part. Little stripping is necessary, as gravel comes to the sur-
face and can be loaded into wagons without interference of water. 
Dr. Hortons Pit.-Northeast quarter section 4 (12 N., 2 E.). 
This deposit occurs in a rounded-like hill, a kame, in structure. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 300 feet 
Width of hill ........ '. . . . . . . . . . . . . . . . . .. 75 feet 
Depth 0.£ gravel ........................ . 
Section of Horton Pit. 
Feet. IncheB. 
6 to 8 
8 to 10 
1. Clayey soil stripping .......................... . 
2. Fine gravel and sand ......................... . 
3. Coarse, stratified gravel....................... 1 
4. Gravel with thin layers of sand. The layers of 
sand varying in thickness, averaging one-
half to one inch .......................... 20 to 30 
The depth of gravel was not determined. A well sunk at the 
foot of the hill penetrated sand and gravel for 20 feet. The 
gravel is of a bluish gray color, is free from clay and dirt, and the 
pebbles of good size, the average diameter being one-fourth to 
one-half inch. The quartz, dinrite and diabase pebbles abound, 
with a small percentage 0.£ chert, limestone and sandstone present. 
Roads made of this gravel three years ago are in excellent con-
dition, the gravel showing little wear, packing well, and making 
a smooth, compact bed. The pit, is located right on the public 
highway, and needs ]ittle stripping, so that gravel is sold to the 
county at the small price of 5 cents per load. 
Thomas Adams Fit.-East half of southeast quarter section 19 
(12 N., 2 E.). This pit is located along Clear Creek, and is a 
prominent ridge, standing about 40 feet above the level flat along 
the river. The ridge is a kame, of glacial origin. 
Length of ridge ........................ . 
Width of ridge ........................ . 
Depth of. gravel. .............•.......... 
600 feet 
150 feet 
40 feet 
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Section of Adams Pit. 
Peet. 
1. Clayey loam ................ , ................... . 
2. Clay and gravel ............................... .. 
3. Fine, stratified gravel and sand .................. 1 to 3 
4. Coarse, stratified gravel with little sand .......... 1 to 2 
5. Stratified sand and gravel, with layers of sand 
ranging from one-half inch to three inches in 
thickness .................................. 30 
719 
Inch ... 
6 to 12 
8 to 10 
The gravel is highly cross-bedded, nO' layer being continuous 
across the pit. The sand ocCurs in lenses, while large masses of 
.gravel have become cemented together by lime carbonate. The 
gravel is of a light gray color throughout, with little dirt or clay. 
The pebbles average one~hal£ inch in diameter. Those of quartz, 
diabase and diorite predominate, with a good percentage of lime-
stone and chert. 
The gravel is of good quality, resisting to a marked degree the 
wear and tear of traffic. It packs well, the limestone furnishing 
the cementing material. It is sold to the county and township at 
the tate of 9 cents per yard. The pit is located close to a main 
traveled road, so that its availability is of the best. 
William .Adams Pit.-Northeast quarter section 21 (12 N., 2 
K). This pit is of about the same size as the Thomas Adams pit 
and of the same quality. 
Jacob Dressler Pil.-Northeast quarter of northeast quarter 
section 33 (12 N., 2 E.). This deposit is of glacial origin, oc-
curring in a kame-like hill. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 320 feet 
Width of hill .......... : ....... - . . . . . . .. 150 feet 
Depth of gravel. . . . . . . . . . . . . . .. . . . . . . . .. 30 feet 
Section of Dressler Pit. 
Feet. 
1. Clayey soil (on top) ................................ . 
IncheB. 
4 to 6 
(On sides deeper.) 
2. A reddish clayey gravel (oxidized) .................. . 8 
3. Coarse gravel ..................... ,. ... .... ... ... ... 2 
4. Stratified sand land graveL ......... _ . _ .............. 20 
The upper surface of the gravel is oxidized, being a reddish 
brown color, while below it is a light gray. Throughout the de-
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posit masses of clay and sand occur. In portions of the pit the 
gravel has been cemented together. It is of medium coarseness, 
with a large percentage of limestone pebbles. These pebbles are 
surrounded with a thin coating of clay, which together with the 
lime, cause them to cement closely together when placed on the 
road. A roadbed was examined where this gravel had been in use 
for two years and was found to be as good as the day placed on. 
The gravel packs well, making a smooth, hard roadbed. The peb-
bles wear evenly, so that few rut holes were found in the road. 
This pit is located close to a main traveled road, so that it is· 
not difficult to get at. It is also close to unimproved roads. Lit-
tle stripping is required and there is no water to interfere. About 
two miles of road have been graveled from this pit. The owner . 
strips the pit and charges the county and township 9 cents per yard 
for the gravel. 
Felix Eastmg Pit.-Southwest quarter of southwest quarter 
section 36 (12 N., 2 E.). This pit was opened during the last 
year, so that little gravel has been taken out. The pit is a large 
one, and the gravel of good quality. This should be a valuable 
deposit, as it is in a part of the township where gravel is not so 
plentiful. 
Jackson Township. 
This township has no gravel of any consequence. The township 
is very rolling, the hills being covered with a pebbless clay. Smal1, 
worthless deposits were located in section 34, on the farms of Tel-
ford Merriman and James Miller.. Here the deposits are largely 
clay and sandstone. 
lVashl:ngton Township. 
This township is well supplied with gravel, except in the south-
ern part, where no gravel could be located. The country here 
is too rough for road improvement were the material present. 
Gravel may be obtained anywhere in the mora)nic belt that ex-
tends southeast of :Martinsville, and also in the valley plain of 
the White River, which here reaches a width of two miles. 
Big FO'Ur Pit.--Section 23 (11 N., 1 E.). This deposit is a 
large one, being a union of three ka~es. The hill is a long ridge 
--- --- -- -- ----- ----
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and stands about 60 feet above the surrounding plain of Indian 
Creek. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 600 feet 
Width of hill ............. '. . . . . . . . . . . . .. 200 feet 
Height of gravel. . . . . . . . . . . . . . . . . . . . . . .. 60 feet 
This pit is owned by the Big Four Railroad, the railroad buy-
ing up the land when the road was first built for the purpose of 
getting gravel for ballast. After some time the railway did not 
carer for continued use of the gravel, as it was not coarse enough, 
so sold the land but retained 10 acre~, on which the pit is lo>-
cated. 
-Section of Big Four Pit. 
Feet. 
1. A clayey loam ................................ . 
2. A reddish brown (oxidized) gravelly clay ........ 1 to 2 
3. Stratified gravel and sand, highly cross-bedded.. 50 
Inch ••• 
12 to 18 
No layer of gravel or sand is continuous across the' pit, but 
a gravel layer merges into sand or into another layer of gravel 
with a different dip. Some layers are coarse, others fine. 
The gravel is free from dirt, but contains some clay, and nu-
merous sandstone pebbles. These pebbles often reach good sizes. 
The gravel is of a light gray color below. Different degrees of 
coarseness may be had. The lower portions are ofum cemented 
together into great masses. The road from Mahalasville to Mar-
tinsville, built from this pit 15 years ago, has only had to, be re-
graveled in places. The pit has been opened for 25 years. A 
large amount of the gravel is used in 'Washington Township, but 
quite a quantity is also hauled into Jackson. The deposit is right 
on the main traveled road and close to unimproved roads. 'The 
railroad sells this gravel to the county and township at the rate 
of 10 cents per yard. A blower must be used to, get the gravel 
down, as the face of the pit is about 60 feet in height. 
John. W. Halnmond Pit.-Center of section 36 (11 N., 1 E.). 
This deposit occurs in a long ridge-like hill. The hill is of a gla-
cial origin, and is associated with the morainic belt before men-
tioned. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 600 feet 
Width of hill ........................... 120 feet 
Depth of deposit. . . . . . . . . . . . . . . . . . . . . . .. 30 feet 
46-Geology. 
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Section oj Hammond Pit. 
Feet. 
1. Olayey soil stripping................................ .. 
Inche •. 
6 to 12 
8 to 12 2. Deep red sandy clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 
3. Gravel with pillars of clay and pockets of sand ...... 30 
In the east end of the pit prominent pillars of clay, highly oxi-
dized, occur. With this clay is fine sand. 
The gravel in places is free from impurities, but in others con-
tains much clay, sand and dirt. The color of the upper two feet 
is deep red, while below a light gray color predominates. In the 
lower portion of the pit the gravel has been cemented together in 
huge masses. All grades f)f coarseness may be obtained. Quartz 
and diabase pebbles predominate, but a large percentage of lime-
stone and sandstone pebbles are present. 
The gravel packs well and wears evenly. A road was examined 
where this gravel had been in use for a period of 12 years, and 
was found to be yet in good condition. 
The pit is .right on the main traveled road, easily gotten at, fl.nd 
easily stripped and worked. The county and township pay the 
owner 5 cents per load for all gravel hauled. 
Gr(JfIJel Deposit in Southwest Qu,arter Section 20 (11 N., 1 E.). 
This deposit is owned by the county. The deposit is not a 
large one, and not of good quality. There are probably 5,000 
yards available. 
Kit Kamer Pif.-Southeast quarter of southeast quarter section 
10 (11 N., 1 E.). This deposit occurs in the prominent ridge 
which extends southeast of Martinsville. It is a well defined 
bme. 
Length of opened deposit ................ . 
Width of opened deposit ................ . 
Depth of opened deposit ................. . 
300 feet 
150 feet 
40 feet 
This gravel is of about the same quality as that of the Big Four 
pit, being found in the same ridge. Most of that hauled from 
this pit is used in Washington Township. It is sold to county and 
township for 5 cents per load. 
Gravel may be located at numerous points in the ridge, which 
extends just to the southeast of Martinsville. 
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Olay Township. 
The- eastern part of Clay Township is well supplied with gravel, 
as it is located in the plain of White River. Gravel may be had 
any place in this valley plain, as all the wells show it very near 
the surface. The western part of the township has little gravel, 
and were it present it would be of little value, as the region is too 
rough for road improvement. 
Bar gravel is plentiful along East Lick Creek at numerous 
points. 
JOHNSON COUNTY. 
Area in square miles .... '" ..... , ...... '" ... '" ............ " . 312 
Population in 1900............................................. 20,223 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240 
Percentage of roads Improved.................................. 38.7 
Miles improved with graveL................................... 240 
Miles improved with crushed stone. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . None 
Average original cost of gravel roads per mile .......... , . . . .. . .. $1,250 
Total cost of improved roads .................. '" ............ " .$300,000 
Annual cost of repairs per mile on gravel roads 5 years old .... " . $90 
Miles of improved road (gravel) built in 1905. " " ., .......... " . 6 
First improved roads built..................................... 1868 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 10 
Satisfaction of farmers with investment in improved roads.. .. .. . Good 
Authority ................................ Oscar V. Nay, County Auditor 
Johnson County is much more level than' Morgan. It is essen-
tially a plain, except in the northern part, where there is a prom-
inent p10rainic ridge running in an east and west direction, through 
the townships of White River, Pleasant and Clay. In the cen-
tral part there is another ridge entering the county in the north-
western part of Union Township, extending in a southeasterly di-
rection, passing just south of :Franklin, the county seat, then turn-
ing to the east through Franklin Township and passing out into 
Shelby County. 
There are also short ridges in the southwestern part of the 
county, in the townships of Hensley and Nineveh, and in the 
southeastern part of the county: in Blue River and S'outh Frank-
lin townships. 
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-'Th~ drift of the northern, central and southeastern portions is 
of the last ice invasion, while in the southwest the older Illinoian 
drift is present. 
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Fig. 46_ Illustrating the distribution of road materials in Johnson County_ 
All of the main traveled roads have been graveled, but large 
amounts of gravel are needed for repair work, and new roads that 
are opening up. Johnson County has up to date 240 miles of 
fine graveled road. In 1904 the county spent $23,438.06 for road 
improvement. 
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Since the county is so deeply covered with drift, none of the 
streams have cut down to bed rock, nor have quarries: been opened. 
The only material accessiblE.J in the county is therefore gravel. 
The following townships are well supplied with gravel: White 
River; Bhte River, Union, &Outhwestern Franklin and eastern 
Olay. In all the other townships gravel is not plentiful. In the 
southeastern part of the county, bordering Blue River, are gra.vel 
plains which are probably the outwash from the morainic ridge in 
this vicinity. In Olark and Pleasant townships gravel must be 
dipped, as no pit gravel could be located. Grave~ is plentiful 
along Sugar Oreek, but must be dipped in many portions of the 
county. In White River large deposits occur associated with the 
mOraInIC ridge. 
Hensley Tmvnship. 
Very little pit gravel could be located here. That for the roads 
has been taken from the bed of Indian Oreek and other small trib-
utaries. There are two pits of good size in the township. 
Margarret WolfingtonPit.-Northeast quarter section 29 (11 N., 
3 E.). This deposit is associated with the morainic ridge in south-
western Hensley. It is a long ridge.-like hill, in the western end 
of which the gravel occuri'. 
Length of hill. .- ....................... , 250 feet 
Width of hill. . . . . . . . . . .. . . . . . . . . . . . . . .. 75 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . .. 16 feet 
Section of Wol/ington Pit. 
Inches. Feet. 
1. Yellowish clay stripping............................ 18 to 3 
2. Gravel and sand slightly oxidized ........ " ..... '" .6 to 8 
3. Coarse gravel stratified. .. .. .. . . .. . . . . . . . . . .. .. . . .. . 8 
4. Gravel and sand cross-bedded. Sand occurring in 
lenses ....................................... . 12 
5. Clay and shale at bottom. 
The grave~ is of a reddish color at the surface, but quickly 
passes. into a light gray color, when below the zone of oxidation. 
The deposit is free from dirt and clay. The gravel is largely 
quartz, with some limestone. No sandstone is present. All 
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grades of coarseness and fineness may be had. The gravel runs in 
lenses; in one part of the pit coarse, in another finer. 
This deposit was opened in 1905. No gravel has yet been sold 
to the county for public roads. A large amount has been sold to 
the Indianapolis Southern Railway, which is passing through Mor-
gantown, Morgan Oount(Y. It is used in concrete work. 
This gravel is of excellent quality and would make the best of 
road materia]. The pit is located off the main road one-quarter 
of a mile, but is easily available. I.,it.t.le stripping is required and 
the deposit is high enough so that water does not interfere. The 
railroad company is paying 15 cents per yard for concrete gravet 
R. T. Coffmatn Pit.-East half of southeast quarter section 23 
(11 N., 3 E.). This deposit occurs in the bluffs bordering Indian 
Oreek, and is of both glacial and river origin. 
Length of deposit along bluffs .......... 800-1,000 feet 
Width of deposit along bluffs ............ , 100 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . . . 12 f8€t 
The gravel is of a yellowish gray hue, the upper portion being 
highly oxidized. Deeper down the color is more of a bluish gray. 
The pebbles average one-half inch in diameter and are largely 
quartz, though some limestone, slat.e and sandstone are present. 
The deposit is free from clay and sand. 
This gravel is all used in the township. The pit is now being 
opened to obtain gravel for the graveling of a new road about 
two miles south of the pit. About five miles of road have already 
been improved from this pit, as it has been opened for about 20 
years. More or less gravel has been taken out every year. A road 
was examined where this gravel had been in lIse for a number of 
years and was found to be in excellent condition. The gravel 
packs like clay and wears evenly, thus making a smooth roadbed. 
The gravel costs the county and township 15 to 20 cents per 
yard, and the county must strip it. The stripping is difficult, aR 
the gravel is covered with several feet of clay. 
Union Township. 
Union Township has little gravel. The only locations of any 
importance were made in the eastern part. 
Noel Boaz Pit.-Southwest, quarter section 24 (12 N'l 3 E.). 
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This deposit is located along a branch of South Fork Oreek. It 
occurs in a long ridge-like hill, which is continuous with a large 
deposit of the old river plain. 
There are twenty acres underlain with gravel. This deposit 
has been examined by the railway company and pronounced of 
good quality. There is some talk of the railway putting III a 
switch and getting gravel for their new roadbed. 
Section oj Boaz Pit. 
Feet. [nelle8. 
1. Loamy soil .........................................• 2 
2. Gravel slightly oxidized ..................... ·· .. ······ 
3. Gravel and sand, stratified, cross-bedded ............... 15 
4. Bottom not reached. 
A well near the deposit penetrates gravel and sand for a dis-
tance of 30 feet. The gravel is free from dirt, is bluish gray in 
hue, and of different degrees of coarseness, probably averaging 1 
inch in diameter. Patches of sand occur, but in such manner as 
not to affect the quality of the gravel. The pebbles a.re largely 
quartz and diabase with some limestone and chert. 
The deposit is located within a few rods of the road and close 
to unimproved roads, is worked with little expense, since little 
stripping is necessary, and enough is above grGund-water level, 
so. as no.t to require dipping. 
This depo.sit was o.pened in 1899 and since that time 6 miles of 
rGad have been graveled from it. The gravel does no.t pack well, 
but wears wen. A ro.ad was examined where it had been in use 
for several years, and fGund to. be in good condition. 
Robert Vandi-ne.-Northeast quarter section 30 (12lf., 4 E.). 
This is a small deposit, and o.f poor quality. The gravel is very 
clayey and dirty. There is an estimated amount of 5,000 yards 
that is still available. 
Mollie Drenn'ing Deposit.-East half of northeast quarter sec-
tion 24 (12 N., 3 E.). This depo.sit has not been opened for 
public use. SGme gravel has been taken out for private use. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 200 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 150 feet 
Depth of gravel. ....................... , 12 feet 
The gravel is only of fair quality, there being considerable clay 
and sand mixed with it. 
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William Garshwiler Pit.-West half of southwest quarter sec-
tion 24 (12 N., 3 E.). This deposit occurs in a round knoll-like 
hill, and is of glacial origin. 
Diameter of hill ........................ 100 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . . . 20 feet 
Section of Garshwiler Pit. 
Feet. Inches. 
1. Clayey soil stripping.................................. 2 
2. Reddish gravel and clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
3. Gravel and sand, cross-bedded ......................... 12 
4. -Blue till. 
The gravel is of a grayish color, is free from clay, but con-
tains large portions of sand in certain portions of the pit. The 
pebbles are largely quartz, diabase, hornblendite, diorite and basalt. 
Their average size is one-half inch. The owner strips the pit 
and. sells the gravel to the county and township for 20 cents per 
yard. 
Blue Rit'er TO'UJ'nship. 
This township is well supplied with gravel, especially the south-
eastern part, where we have a well pronounced gravel plain along 
Blue River. This plain is probably the outwash from the mo-
rainic ridge to the north. All of the principal roads have been 
graveled. 
Sam Brockman Deposit.-Southea&t quarter section 4 (11 N., 
5 E.). This deposit occurs along the bank of Sugar Oreek and 
is terrace gravel. It is very shallow, but continuous for some dis-
tance alo~g the stream. The upper portion is of a yellowish 
color, being oxidized. There are probably' 5,000 cubic yards 
available. 
James Ha,yes Pit.-West half of southwest quarter section 15 
(11 N., 5 E.). Mr. Hayes's house is located on the ridge and 
also a schoolhouse. This deposit has not been opened, as there is 
a sufficiency of gravel without it. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 300 feet 
Width of hill ........................... 100 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . .. 15 feet 
This will be difficult to work, as,it is covered to a depth of6 
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to 8 feet with clay. It is located at three corners, so that it 
w(.uld be easy to get to unimproved roads. 
Deposit in Southwest Quarrfer Section 27.-Southwest of sec-
tion 28 and n~rthwest of section 33. This is part of the gravel 
plain bordering Blue River. Gravel may be obtained here by a 
removal of 2 to 6 feet of clay and soil. In the first mentioned 
section the interurban railway company has opened a pit and is 
hauling gravel on its line. The gravel is scooped up by steam 
shovel and loaded onto the car. It is rather coarse and of ex-
cellent quality. 
Thomas Durbin Fit.-Southeast quarter section 30 (11 N., 5 
E.). This deposit occurs in a long ridge-like hill. It is asso>-
ciated with the morainic ridge and is in origin a kame. 
Length of area furnishing gravel. . . . . . . . . .. 200 feet 
Width of area furnishing gravel. . . . . . . . . .. 75 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . .. 15 feet 
This gravel is not of good quality, as there is too much clay and 
sand present. It is too fine, and when placed on the road fails 
to pack well. 
Nineveh Towrrk'lhip. 
But little gravel could be located in this township. In the 
northern part bar gravel is taken from Buckheart's Oreek, and in 
the south from Nineveh Oreek. 
A small deposit was located in the southwest quarter of southeast 
quarter of section 28. The gravel is of little value, however, as 
it is too sandy. 
Franklin Township. 
Gravel is not plentiful in this township. Some pit gravel was 
located in the western part, but little in the central and eastern. 
The eastern part of the township obtains gravel from S'ugar Oreek, 
along which it is plentiful, both as bar and terrace gravel. 
Samuel Beyers Fit.-Northwest quarter secliOOl 29 (12 N., 4 
E.). This deposit is assoeiated with the ridge drift which passes 
to the west of Franklin, and is a well worked kame. 
Length of gravel hill .................... . 
Width of gravel hill ..................... . 
Depth of gravel ........................ . 
300 feet 
75 feet 
16 feet. 
I 
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Section of Beyers Pit. 
feet. 
1. Clay and soil stripping .......................... l to 4 
2. Gravel and sand slightly oxidized ............... . 
3. Fine, stratified s,and ........................... . 
4. Gravel and sand, stratified and cross-bedded .... , . 12 
5. Blue till at bottom. 
Inch e •. 
8 to 10 
4 
In parts of the pit the gravel becomes quite sandy, the sand 
lenses often merging into gravel or the gravel into sand. The 
lower portion of the deposit is of a grayish color, while the up-
per is of a reddish yellow hue. Some clay is present in the gravel, 
but not in harmful amountcl. The gravel varies in coarseness. 
The predominating pebbles are quartz, diabase, diorite, with some 
limestone and chert. 
This pit has been open for a number of years. Gravel has 
been taken from it to improve the road from Franklin to Trafal-
gar. As most of the roads in the township are now improved, the 
gravel is used chiefly for repair work. The gravel does not pack 
well, as there is too much sand in it. The pit is stripped and kept 
in shape by the owner, who charges 15 cents per yard for the 
material. 
Curtly Pit.'-Northeast quarter section 8 (12 N., 4 E.). This 
. deposit occurs in a very prominent hill, which has an elevation oJ 
about 60 feet above the surrounding country. The longer axis of 
the hill extends in a north and south direction. The deposit is of 
glacial origin and is a kame. 
Length of hill with gravel. .............. . 
Width of hill with gravel ................ . 
Depth of gravel. ....................... . 
Section of Curtly Pit. 
"100 feet 
200 feet 
30 feet 
Feet. 
1. Loamy sand stripping ............................. . 
Inche •• 
6 to 12 
2. Fine sand ......................................... 1 
3. Gravel with little sand .... , ... , " ............. " .. . 6 
4. Gravel with small lenses of sand ............... " .. , 4 
5. Gravel, cross-bedded ............................. . 16 
6. Sand interbedded with lenses of gravel. .... , ....... , 2 
7. Gravel and sand cross-bedded, pockets of sand nu-
merous ...... ' ................................. 18 
The gravel is not coarse, averaging about one-half inch in diam-
eter. There is too much sand for the quality to be of the best 
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for road purposes. There are lenses ef excellent gravel and then 
portions of the pit where 50 per cent. is sand. The gravel is 
clean, of a grayish color and largely quartz. This gravel would 
be excellent fer concrete werk. 
The gravel is mainly used in Franklin Tewnship, theugh some 
has been hauled into Union Township. It is new used mestly for 
repair work. It fails to pack well, remaining loose on the reads, 
so that the wheels of vehicles cut through. The deposit is located 
on a main traveled road and central to an area needing gravel. 
The ·cost of stripping is very small, as little is required. The 
gravel is seld at the rate of 15 cents per yard. 
James Eades Pit.-Southwest quarter section 18 (12 N., 4 E.). 
This deposit is a long ridge-like hill associated with the morainic 
belt. It is a kame, the gravel showing cross-bedding nicely. 
Length of gravel-bearing ridge ............. 400 feet 
Width of gravel-bearing ridge. . . . . . . . . . . .. 50 feet 
Depth ef gravel. . . . . . . . . . .. . . . . . . . . . . . .. 15 feet 
There is another hill to the east of the opened pit, which has 
net been epened. 
Section of Elides Pit. 
Feet. Inches. 
1. Clayey soil stripping ............................... 2 to 4 
2. Gravelly clay ..................................... 8 
3. Oxidized gravel ................................... 1 
4. Gravel and sand-sand occurring in lenses. .. .. .. .. . 12 
This gravel is of geed quality, centaining but a small per cent. 
ef clay and dirt. The sand eccurs in lens-like masses througheut 
the gravel. The gravel is coarse in places, the pebbles averaging 
one inch to one and one-half inches in diameter. Quartz, dia-
base and dierite predominate, with limestone and chert pebbles 
numerous. 
The gravel is largely used in the township, being placed on both 
county and township roads. About two miles of road have been 
graveled from the pit, which has been opened two years. A read 
built two years ago of this gravel is in excellent condition. The 
gravel wears evenly, and packs well, carbonate of lime being the 
cementing principle. The owner strips the gravel, charging the 
county and township 20 cents per yard. The bottom of the gravel 
can not be reached, as probably 20 feet. occur below greund-water 
level. To get it all it. will he necessary to dip. 
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Clark Township. 
Olark Township has little pit gravel. The only important lo-
cations that could be made are found in the gravel plain bordering 
Sugar Oreek. Gravel may be obtained almost anywhere along 
this stream. It is being dipped along Hurricane Oreek in the 
southwestern part of the township. There is no gravel in the 
northern part. A prominent boulder belt is here associated with 
the morainic ridge. 
G. W. Hicks Deposit.-Northwest quarter section 16 (13- N., 
5 E.). 'Ihis deposit is located in the bottoms of Sugar Oreek. 
There are several acres underlain with a vein of gravel 8 to 10 
feet in thickness. This gravel could not be obtained without 
dipping, as the ground-water level comes very near the surface. 
McClaiJn.'s Pit.-Southeast quarter o£..southeast quarter section 
8 (13 N., 5 E.). This deposit occurs on the old flood plain of 
Sugar Creek, and is of river origin. Several acres are underlain 
with a vein of gravel averaging from 6 to 8 feet in thickness. 
Section of McClain Pit. 
Feet. 
1. Clay soil stripping.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 
2. Brownish clayey graveL .... , ...... , .............. . 
3. Gravel and sand, of yellowish gray, stratified ... , ... 10 
4. Blue till at bottom. 
Inches. 
12 to 18 
12 
The coarseness of the gravel varies, in certain horizons being 
coarse, while in others it is finer. The, coarsest pebbles will aver-
age 1 inch in diameter. . Between the layers of gravel are thin 
layers of sand, ranging from one-half to one inch in thickness. 
The gravel above is oxidized, some iron oxi,de being present, while 
below it approaches a dark gray co] or. Quartz, diabase, diorite 
and basalts make up the largest percentage of pebbles, with lime-
stone and chert next. 
The pit is kept in good condition by the owner, 'who charges 
15 cents per yard for gravel. The deposit is off the road one-
fourth mile, but is easily available. This deposit and the pre-
ceding should bE' used, as they are close to roads needing improve-
ment. This one can easily be worked, as it is higher than the 
oue above referred to, so that wate,r does not intedere. 
J. L. Griffith.-Northwest quarter of northwest quarter section 
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30 (13 N., 5 E.). Gravel is here pumped from the bottQm of a 
tributary. of Sugar Creek and sold at 35 cents per yard. A good-
sized deposit is also located on :Mr. Hougham's farm, west half 
of northwest quarter section 25. This gravel must also be dipped .. 
Pleasarnt l'oumship. 
The only deposits of gravel located were found in the north-
western part of the township. No pit gravel could be located in 
the southern part. Some gravel is obtained from the beds of the 
streams. In the northwestern part of the township some gravs] 
was located in aSBOciation with the morainic ridge. 
George _~fcCarty Pit.-Southwest quarter section 31 (14 N., 4 
E.). This deposit occurs in a large ridge-like hill back some dis· 
tance from Pleasant Run. The hill is a kame. 
Length of hill with gravel. ............... . 
Width of hill with gravel ................ . 
Depth of gravel. ....................... . 
Section of McCarty Pit. 
175 feet 
75 feet 
15 feet 
Feet. 
1. Clay soil stripping ........................................... 3 to 4 
2. Gravelly clay and sand ................... " .... " ...... '" .. . 1 
3. Stratified sand, quite fine ................ '" ............ " . .. . 4 
4. Gravel and sand, stratified and cross-bedded ..... ; .. , .. . . . .. .. . 6 
5. Gravel with large amount of sand.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
6. Blue till at bottom. 
Parts of the pit contain good gravel, while others are alto-
gether too fine for road purposes. The deposit, as a whole, is 
very sandy. The gravel is cross-bedded, so that a layer of sand 
often runs into a layer of sand. The color varies from reddish 
brQwn at the top to a light bluish gray at the bottom. The peb-
bles are largely quartz, diabase, basalts and diorites, ~ith a large 
percentage of limestone, some of the limestone reaching a diameter 
of 6 to 8 inches. The gravel is free from dirt and sandstone. 
This pit has been opened since 1900, gravel from it having 
been placed on both county and township roads. Some has been 
hauled into \Vhite River Township. Too much sand is present 
with the gravel to allow it to pack. Wheels cut through it easily. 
Where the gravel has been placed on the road free of the sand it 
packs well and wears evenly. The pit is stripped by the owner, 
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who charges the county' and township 20 cents per yard for the 
gravel. -
Arms Pd.-Northwest quarter section 30 (14 N., 4 E.). This 
.deposit occurs along the banks of Pleasant Run. It is not a large 
deposit, the estimated amount still available being 5,000 cubic 
yards: . 
Section of Arms Pit. 
Peet. Inches. 
1. Clay stripping ...... , ................. , .. , ......... 5 to 6 
2. Reddish brown gravel and clay .... , ............... . 8 
3. Oxidized gravel, of a reddish brown color ........... . 1 
4. Stratified sand and gravel with now and then thin 
seams of clay ................................. . 10 
The gravel is of poor quality, as it contains too much clay, 
sand and dirt. A large number of sandstone pebbles are present. 
White River Township. 
This township contains enough good gravel to gravel all the 
roads in the county. Exceedingly large deposits occur in the 
northwestern and western part of the township. Gravel may be 
found in the bluffs along White River in sections 7 and 8 (13 N., 
3 E.). On the river bottom we find a gravel plain, where gravel 
may be had with very little stripping. The dotted line on the 
map locates definitely this area. All of the large deposits are 
kames, associated with the morainic ridge which in this county 
reaches its highest elevation in White River Township. There 
is little gravel in the southeastern part of the to,wnship. 
Chris Nolarn Pit.-Southeast quarter section 18 (13 N., 3 E.). 
This pit is located just opposite the bridge across Bluff's Creek. 
It is a long ridge-like hill, with a northwest-southeast direction. 
The hill is of glacial origin, and the gravel the deposition of glacial 
waters. 
Length of hill with gravel. ..... : . . . . . . . .. 300 feet 
Width of hill with gravel. . . . . . . . . . . . . . . .. 150 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . . . 15 feet 
,c;;edifYn of Nolan Pit. 
Feet. Inches. 
1. Clayey soil, stripping ............................... 2 to 3 
2. Reddish brown gravel and clay ......... " . . ... .. . . . IS 
3. Gravel and sand highly cross,bedded and stratified. . 15 
4. Clay at bottom. 
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This gravel is of good quality, there being little clay and dirt 
in it. The sand occurs in lenses, so that the gravel can be taken 
out by itself. The gravel is of a reddish cQ10r above, while below 
it is of a grayish hue. It is largely made up of quartz, diorite, 
diabase and schist, with limestone and chert. The pebbles average 
one-half to one inch in diameter. 
This gravel is tough, the pebbles withstanding the traffic of 
vehicles excellently. A road was examined where the gravel had 
been in use for several years. It was found to be in good shape, 
the gravel well cemented and free from ruts. The pit is located 
right on the public highway, so that it may be easily obtained. 
The gravel is easily stripped and worked, since water does not in-
terfere. The owner strips the pit and sells the gravel to the 
county and township at the rate of 15 cents per yard. 
N. K. JJfan(yt Pit.-Northwest quarter section 18 (13 N., 3 E.). 
This deposit is located just north of the preceding and is a part 
of the same ridge. There are about 20 acres underlain with gravel 
here. A well passes through 30 feet of gravel. 
Section of Mann Pit. 
Feet. Inc"es. 
1. Clayey soil stripping............................... .. S to 10 
2. Gravel and sand (the layers of sand varying in thick-
ness from 1 to 2 inches) ....................... , 15 
This gravel is also of exceHent quality. The color is of a light 
gray. The pebbles vary in size from the top of the pit down, so 
that gravel of varying degrees of coarseness may be obtained. The 
deposit is free from clay, dirt and sandstone. The gravel is 
largely quartz, diabase, diorite and limestone. 
This pit has been opened for ten years, and more or less gravel 
has been taken out every year. A large amQunt is now being used 
for concrete work and cement. About two miles of road have been 
graveled from the pit. The gravel is all used in White River 
Township, on both county and township roads. A road was ex-
amined where the gravel had been on for a period of three years. 
The roa~ has required no repairs, and is little the worse for wear. 
The material packs well and wears evenly. The gravel is used 
for roads, for cement and concrete work. For cement, the owner 
gets 25 cents per yard, and for road purposes 15 cents per yard. 
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Le Roy Templeton.-Northwest quarter section 18 (13 N., 3 
E.). There is here a large deposit which has not been opened. It 
occurs in a long ridge-like hill, which extends the entire length of 
the section. This hill stands above the river plain about 60 foot. 
The gravel is of good quality, but has not been opened because 
there is. a sufficiency of gravel in the township already opened. 
William Smith Pit.-Northeast quarter section 33 (14 N., 3 
E.). 
T.Jength of hilI in which gravel is found ..... . 
Width of hill in which gravel is found ...... . 
Depth of gravel ........................ . 
Section of Smith Pit. 
600 feet 
75 feet 
15 feet 
Feet. 
1. Clayey stripping on sides ................... " .. ... .. 
IncheB. 
10 to 18 
2. Gravel and sand, occurring in lenses highly cross-
bedded ...................................... 15 
A large amount of sand is present. in the gravel. The latter 
is of a grayish color, is free from dirt and clay, and contains few 
soft. pebbles. Quartz pebbles predominate. Most of the gravel 
used from this pit has been hauled on the township roads. The 
owner strips the deposit and charges 15 cents per yard for the 
gravel. 
Granl Hardin Deposit.-Northwest quarter of northwest quar-
ter section 35 (14 N., 3 E.). This deposit is located in a hill-
like knoll and is of glacial origin. The deposit. has been opened 
about two years. It is not of good quality, as there is too much 
sand present. It has been p~!l..ced on the roads, but does not prove 
to be of good quality. 
Edwards Pit.-North half of northwest quarter section 35 (14 
N., 3 E.). This large deposit occurs in a prominent hill, asso-
ciated ~ith the morainic ridge. The major axis extends in a 
n.orthwest~southeast direction. The ridge has an elevation of 50 
or 60 feet above the level of the surrounding plain. 
Length of gravel ridge .................. . 
Width of gravel ridge ................... . 
Depth of gravel. ....................... . 
600 feet 
100 feet 
30 feet 
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Section of Ed/l ards Pit. 
Ji'eet. 
1. Gravel and clay stripping ........................... . 
2. Brownish red graveL .............................. . 
3. Coarse gravel, pebbles 2 inches in diameter. . . . . . . . .. 2 
4. Gravel and sand.................................... 6 
5. Gravel with thin seams of sand ..................... 25 
Tnek ••• 
6 to 8 
6 
This gravel is of excellent quality and probably as good as any 
in the township. Any grade of coarseness may be obtained. The.. 
pebble& average one inch to one, and one-half inches in diameter. 
The gravel is clean and of a grayish color. Quartz, diorite, basalt. 
and schist;; predominate, with limestone following. The cement-
ing material is the lime. This deposit has been opened for 30 
years. From it gravel has been hauled on the county and town-
ship roads. The new railway from Indianapolis is considering 
putting in a branch switch up to the pit, so that they may obtain 
gravel for their new road. This pit is well located for unimproved 
roads. The gravel is sold to the county and town at the rate 
of 15 cents per yard, the owner stripping the pit. Little strip-
ping is required, as the gravel outcrops at the surface and wagons 
can go on the top of the ridge and scoop up the gravel. This 
gravel, where placed upon the road, packs well and resists the 
wear of traffic. Roads built of it several years ago are yet in good 
shape, repairing only having to be done where the material has 
been washed away because of poor grading of the road. 
John Fulmer Pit.-Northwest quarter section 15 (13 N., 3 K). 
This deposit occurs in a large dome-like hill, standing about 70 
feet above the surrounding country to the north. It occurs on the 
northern side of the morainic ridge. This is by far the largest 
deposit in Johnson Oounty. There is enough gravel in this de-
posit alone to gravel 70 miles of road. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 300 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 200 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . .. 70 feet 
Section of Fulmer Pit. 
Feet. 
1. Clay stripping ............................................... 2 to 3 
2. Clay and gravel oxidized ................... , .. .. .. .. .. .. .. .. . 1 
3. Fine sand and gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
4. Gravel and sand with cross-bedding nicely shown. . . . . . . . . . . . . . 50 
47-Geology. 
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In the lower stratum sand occurs in lenses, and the gravel often 
occurs likewise. A layer of gravel is often followed by one of 
sand. Lower down in the pit the gravel has been cemented to-
gether by lime carbonate. This gravel is of excellent quality and 
ought to' be used on roads. It is clean, free from dirt and clay, 
the sand not lUnning through it, so that gravel may be obtained 
with little sand. The gravel is of all grades of coarseness. If 
'fine is desired it may be had; if coarse, it is there in large quan-
tities. There is also excellent material here for concrete work. 
The pebbles are largely quartz, diabase, 'diorite and limestone. 
This material is tough, wears evenly and cement.s well, making 
a smooth, compact roadbed. A road made of gravel from this pit 
was examined and found to be in .excellent. condition, though built 
several years ago. Most of the gravel has been used in the town-
ship, though some of it has been hauled into Pleasant Township. 
Several miles of road have already been improved from this pit. 
This gravel is sold at. the rate of 10 and 12% cent.s per yard. The 
pit is well located, being on a public road, easily gotten to and 
worked with little difficulty. 
O. H. T1'essler Deposit.-East half of northeast quarter section 
19 (13 N., 3 E.). This deposit is located in the southern border 
of the morainic ridge, and in origin is similar to the Fulmer de-
posit. It is also a large deposit and capable of affording enough 
gravel to build 20 miles of road. In quality it is equal to the Ful-
mer pit., and is of about the same nature. 
Martha Wiley.-Southeast quart,er section 31 (13 N., 3 E.). 
A small deposit occurs here, but the gravel is not good, as t.here 
is too much clay mixed with it. It would be difficult to strip the 
gravel, as it is covered deeply with clay. 
Ooda Dresslar.--East half of northeast. quarter section 30 (13 
N., 3 E.). This deposit occurs in a steep bluff along Crooked 
Creek. The deposit is a kame and the gravet is highly cross-
bedded and stratified. 
Length of hill ........................ " 175 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 120 feet 
Depth of wavel .. , ..... , •... , ..•..••• , .. 3Q f~~t 
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Section oj Dre881ar Pit. 
Feet. Inches. 
1. Olay stripping .................................. .4 to 5 
2. Oxidized clay and graveL ....................... . 6 to 8 
3. Gravel, stratified ................................ . 30 
The gravel is well stratified and crOoss-bedded. This is one of 
the best depOosits in the county. The gravel is of about even quality 
thrOoughout, there being little sand present and nOo clay. Around 
each pebble there is a thin film of clay and lime, soo that when 
placed on the road it packs quickly. The pebbles average one 
inch in diameter, are largely quartz, and are tough. The color is 
a drab gray. 
This pit has been Oopeneel three years, and gravel has been taken 
out every year fOor road repair and concrete work. About one and 
a half miles have been graveled from it. 
One-half mile was placed on the county roads and the rest on 
the township roads. The gravel will stand the traffic, because it 
packs well and is tough, wears evenly and not wearing more in 
one place than another. The depGsit is located right on the main 
section road, is easily worked, since no water interferes, and well 
located with regard to' unimproved roads. The owner strips the 
pit and receives 10 cents per yard for all gravel hauled. 
SHELBY COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408 
Population in 1900............................................. 26,491 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 
Percentage of roads improved......... .. .. .. .. .. .. .. .. .. .. .. .. . 47.5 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 
Miles improved with crushed stone. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . None 
Average original cost of gravel roads per mile ........... " .. '" $1,500 
Total original cost of improved roads ......... " ................ $427,500 
Annual cost of repairs per mile on gravel roads 5 years old .... " . $100 
Miles of improved roads (gravel) built in 1905. " .. .. .. ... .. .. .. . 1 
Satisfaction of farmers with investment in improved roads.. . . . . . Good 
Authority ... " .............. " ......... Thos. Hawkins, County Auditor 
Shelby CGunty is largely a rolling plain of a ground moraine, 
there being a difference in surface topography in the southwest, 
where we find a well marked morainic ridge with an elevation of 
50 to 60 feet above the surrounding surface plain. This is part 
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of the ridge from Johnson Oounty. Another rough topography is 
developed in the southeastern part of the county along Flat Rook 
River, which is also a morainic ridge. The eastern part of the 
county is essentially a plain surface, while in the western part we 
find several ridges, the most prominent occutringin western 
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Fig. 47. Illustrating the distribution ot road materials in Shelby Coanty. 
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Moral, north Van Buren, west Hanover, east Brandywine and 
western Addison townships. The drift is all of the later ice in-
vasion, and is thick in the western and shallower in the southern 
and southeastern parts of the county, where Flat Rock River cuts 
down to bed rock in several places. 
Shelby County has 285 miles of graveled road, constructed at an 
average cost of $1,500 per mile. This rather high cost is due to 
the fact that the county is not well supplied with gravel in all 
parts, so that the C06t of transportation and the gravel make the 
tQtal cost per mile large. There are many miles of unimpr0'ved 
roads in the county. 
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Shelby County has no stone suitable for roads. Limestone 
outcrops in East Washington and Noble Townships, but not of suf-
ficient quantity for road purposes. The material l'!-t hand, then, 
f0'r improvement is gravel. As this is not plentiful in all parts of 
t.he county, it must 0'ften be hauled long distances. This increases 
the cost. 
The townships well supplied with gravel are 'as follows: Bran-
dywine, Sugar, Hendricks, west ,T ackson and central Van Buren. 
Those having little gravel are: Southeast Addison, Union, Lib-
erty, south Noble, :Moral and west Van Buren. A large amount 
of the gravel used is obtained from the bed of streams. Bar gravel 
is plentiful along Big Blue River and Sugar Creek on the west, 
and Flat Rock River and Little Blne in the' central porti0'n. Very 
little pit gravel could be located. 
A large gravel plain is found east of Fairland and north and 
west of Morristown. These gravel plains are probably outwash 
plains from the terminal moraine, or may be valley trains. Prob-
ably the nearest appr0'ach t0' an 0'utwash plain is found in the ex-
tensive gravel plain to' the east and -p.orth 0'f Fairland. This plain 
sl0'pes to the east intO' the drainage basin of the Brandywine. In 
the southwestern part of the county, in Jackson Township, the 
gravel is associated with the morainic ridge. Here are numerous 
kames, with abundance 0'f gravel. Along the Big Blue gravel may 
be obtained by dipping. 
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Moral To'wnship. 
No pit gravel could be located in Moral Township. What 
gravel is obtained is largely taken from the bed of Sugar Creek. 
The roads in the northwestern part of the township are little im-
proved. 
Deposit in Southeast Quarie?' of Section 35 (14 N., 5 E.). A 
small deposit occurs here along Sugar Creek. It is terracel gravel 
and is stream-deposited. 
Van Buren l'ou;whip. 
The eastern part of Van Buren Township is well supplied with 
gravel, but none could be located in the western portion. The 
roads are all graveled, but new ones are being opened that need 
graveling, and old ones need repairs. In the eastern part of the 
township gravel is plentiful along Brandywine Creek. 
Van Buren Pit.-Northeast quarter of southeast quarter section 
18 (14 N.~ 7 E.). This deposit occurs on the flood plain of the 
Brandywine, in the second terrace. It is probably a valley train, 
and was deposited when the last ice was in and the drainage of the 
Brandywine was greater than now. 
Length of opened deposit. . . . . . . . . . . . . . . .. 200 feet 
Width of workable gravel. . . . . . . . . . . . . . . .. 150 feet 
Depth of workable "gravel. ............... , 6-8 feet 
Section oj Van Buren Pit. 
Feet. Inch ••• 
1. Yellow soil stripping ...................... " .. ··.···· 5 
2. Reddish brown gravel and sand .. , .................. . 
3. Layer of large sized pebbles, cobble stone well water-
6 
worn ............... ·· .. ···· ................... . 8 to 10 
4. Gravel and sand stratified ................ , .. .. .. ... G 
The uppE'r part of the deposit is too coarse for road purposes. 
The,re is more or less dirt and sand present. Lower down, the 
gravel is much finer, and more suitable for road purposes. It is 
more or less oxidized, the color varying from a brownish red above 
to a yellowi.sh gray below. The pebbles are largely quartz, lime-
stone, diorite and diabase. 
This gravel wears well, but does not pack or cement well. There 
is too much dirt and sand present. It is hauled five and six miles 
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and all is used in the tnwnship. The pit is. stripped by the mvner, 
who charges 15 cents per yard fOol' the gravel. 
John Hardy Pit.-Northwest quarter section 8 (14 N., 7 E.). 
This deposit is in the second river terrace, and is of fluvial nrigin. 
Length of terrace with wnrkable gravel. . . . .. 400 feet 
Width of terrace with workable gravel. . . . .. 300 feet 
Depth of wnrkable gravel. . . . . . . . . . . . . . . .. 12 feet 
The gravel goes much deeper, but can not be worked on account 
of water interference. 
Section of Hardy Pit. 
Feet. 
1. Clayey loam stripping ............................. . 
2. Reddish brown gravel. ............................ . 
3. Brownish black loam and sand ............... , " .. . 
4. Coarse graveL..................................... 1 
5. Fine gravel and sand.............................. 1 
6. Coarse gravel .................................... . 
7. IPine sand with little graveL ...................... . 
S. Gravel with thin layers of sand. .. .. .. .. .. .. .. .. ... 6 
Inches. 
S to 10 
12 
3 
14 
6 
This gravel is nf good quality. It is free from clay, and not 
enough sand is present to prevent it. packing well. The color is 
a yellowish gray: the upper portions being oxidized. The gravel 
is of good degree of coarseness for road purposes. It is largely 
quartz: diorite, diabase and l'asalt. The gravel is largely used in 
the township, often being hauled five and six miles to the central 
and northern parts. The owner strips the pit and charges 12 
cents per yard for the gravel. 
Mason Parley Pit.-East half of northeast quarter section 8 
(14 N., 7 E.). Mr. :Farley's pit is of the same origin and kind 
of material as the one last mentioned. In size it is about the 
same. 
Hanover Township. 
The western part of the tOWnship is well supplied with grave], 
but little could be located in the eastern. That used in the east-
ern part is hauled from Union and from nnrth of Morristown. 
W. N. Bassett Deposit.-N ortheast quarter seetion 1 (14 N., 7 
E.). This deposit occurs in the valley plain of Big Blue River. 
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It is located in the second terrace. The deposit is a large one. 
Several acres are underlain with good workable gravel. 
Section of Bas8ett Pit. 
Feet. 
1. Loamy soil stripping ........................... 1 to 2 
2. Reddish brown clay with graveL .............. . 
3. Fine gravel and sand ....... " ................ , . 
4. Coarse gravel. Pebbles averaging 2 inches in 
diameter ................................. 2 
5. Layer of fine sand ........................... .. 
6. Gravel and sand .............................. . 10 
JftcheB. 
10 to 12 
8 to 10 
2 
The bottom of the gravel can not be reached, as the ground-
water level is struck at a depth of 10 fee,t. A rod was sunk sev-
eral feet into the gravel and no bottom found. 
This gravel is the best in the township. It is free from clay, 
contains little dirt and sand, and is of the right degree of coarse-
ness for public roads. The color is of a grayish brown. A num-
ber of limestone pebbles are present. 
This gravel is hauled six and seven miles. Not all is used 
in Hanover Township, but large amounts are hauled into Hancock 
County. It is placed on both the county and township roads. A 
road built about three years ago with gravel from this pit was ex-
amined. The gravel packs well, making an extremely smooth 
roadbed. It is soM to the county and township at the rate of 15 
cents per yard. The pit is not well located, as it requires Ion!" 
hauls to unimproved roads. 
C., H. &: D. Rarilwary Pit (John Foner).-Northwest quarter 
section 12 (14 N., 7 E.). The C., H. & D. Railway has an im-
mense pit here, from which the gravel used for their roadbed is 
secured. A track has been built. down into the pit, so that cars 
may be loaded from the banks. Several acres have been removed. 
Tom Miller Pit.-S'ollthwest quarter section 11 (14 N., 7 E.). 
This deposit occurs along the Blue River. It is mostly bar gravel. 
. There is sufficient quantity to gravel several miles of road. The 
gravel is coarse and free from sand. It is sold to the township at. 
the- rate of 10 cents pel' yard. 
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Union Township. 
Gravel in Union Township is very scarce. The Qnly locations 
made were those along the Little Blue River. The gravel used 
upon the roads has been obtained from the bed of Blue River and 
other small streams. 
A. Roades Pit.--Northwest quarter of southwest quarte:r:. section 
13 (13 N., 7 E.). The deposit is located along the east bank- of 
Blue River and is a river deposit. This is a large deposit; the di-
mensions of workable gravel are as follows: 
Length of workable gravel. .............. . 
Width of workable gravel. ............... . 
Depth of workable gravel. ............... . 
Section of Roades Pit. 
1. Sandy loam stripping .............................. . 
2. Brownish black clay and gravel. ................... . 
400 feet 
250 feet 
8 feet 
F •• t. Inch ••• 
S to 12 
12 
3. Stratified gravel with thin layers of sand. ... ... .. ... 8 
4. Blue till. 
This is the best gravel deposit in the township. The gravel is 
free from clay and containR little sand. The color varies from 
reddish brown at the top to a reddish gray below. The pebbles 
average one-half inch in diameter, and are largely quartz, dia-
base, diorite, basalt and limestone. 
A large amount of the gravel has been hauled into Marion Town-
ship, where, during the summer of 1905, about two miles of road 
were graveled. It is also used in Union Township, on both county 
and township roads. This deposit has been opened for public use 
about four years. The gravel is sold to the township and county 
at the rate. of 15 cents per yard, the owner stripping the pit and 
keeping it in good workable condition. The deposit is located 
handily to unimproved roads, and is easily available, as it is sit-
uated right by a public highway. Little stripping is required, and 
all the gravel may be obtained without interference of ground 
water. 
Warfield ])eposit.-Southwest quarter section 4 (13 N., 8 E.). 
The gravel here is located in the bank of Blue River, in the sec-
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ond terrace. The deposit is a large onc, several acres being under-
lain. 
Section oj Warfield P-it. 
Feet. Inches. 
1. Loamy soil stripping.................................. 1 
2. Oxidized sand and gravel ............................. . 10 
3. Gravel and sand...................................... S 
4. Blue-- till at bottom. 
The gravel is too sandy for road purposes, the layers of sand 
being quite thick and numerous. A large amount is placed upon 
the roads, because gravel is not plentiful. The color varies from 
a brownish red above to a yellowish gray below. The gravel is 
fine, the pebbles averaging one-fourth to one-half inch in diam-
eter. 
A large amount of the gravel is hauled into Rush County, as 
the pit is close to the county line. Some has been placed on the 
roads in the township and some is hauled into south Hanover 
Township. In 1904, $200 worth was hauled into Rush County. 
The pit has only been open a little over a year. The owner strips 
the pit and sells the gravel to the county and township at the 
rate of 20 cents per yard. 
Jasper Hester.--Northeast quarter section 9 (13 N., 8 E.). On 
Mr. Hester's place is an old channel which contains several thou-
sand yards of good river- gravel. When high ,,;ater occurs, the 
current passes through the channel and fills it with gravel, so that 
in this way it may be obtained in large quantities. The gravel 
is coarse and contains little sand. The price for county and town-
ship is 15 cents pel' yard. 
Marion. To-wn,<;hip. 
Gravel Gccurs along' Blue River, which runs through the town-
ship and along Little Brandywine in the northwestern part. 
Along both of these streams is a gravel plain, extending out some 
distance from the river channel. In places about 1 foot to 2 feet 
of stripping covers the gravel. 
S. Briliman..-Southwest quarter section 9 (13 N., 7 E.). This 
deposit occurs just west of the station of Marion, along Blue River. 
It is a part of the old natural levee of Blue River. The gravel 
extends along the river for some distance. There is a vein of 
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about 6 to 8 feet that can, be worked without water interference. 
The bottom of the gravel can not be reached without dipping. 
Section of Briliman Pit. 
Feet. 
1. Sand and soil stripping ............................ . 
2. Coarse, yellow graveL .............................. . 
3. Gravel and sand, colored somewhat. .. .. ... .. .. .. ... 7 
Inches. 
S to 10 
12 
The upper portion of the gravel is very coarse, the pebbles aver-
aging 1 to 2 inches in diameter, and of a brownish color, while 
below the gTavel is finer and mixed with mDre sand, and of a yel-
lowish gray color. There are numerous large pebbles of limestone 
present. Quartz, diabase and basalts predominate. 
Southwest Quarter Section 31 (14 N., 7 E.). ReTe is lo~ 
cated a gravel plain bordering Little Brandywine Creek, in which 
the gravel comes within a few inches of the surface. Wells along 
on the plain show the bottom to be underlain with sand and gravel. 
The bottoms in sections 32 and 33 along this same stream are un-
derlain with gravel. Not all Df this gravel could be obtained 
without dipping. 
Shady Depo,'lit.--Southeast quarter section 10 (13 N., 7 E.). 
A small deposit occurs he,re on Mr. Shady's farm. Enough gravel 
might be secured here to gravel two Dr three, miles Df road, but it 
would be difficult to obtain, as it is covered with a thick layer of 
clay. 
Brandywine Township. 
This township is well supplied with gravel. East of Fairland is 
what appears to be an outwash plain from the morainic ridge to 
the' west. This plain extends down the valley of the Brandywine. 
Just north of Fairland, wells examined show a drift of blue till 
15 to 20 feet in thicknesi'l, while to the south and east well data 
show no till, the wells all being sunk into the gravel. Gravel 
occurs along the Brandywine. At several points examinations 
were made, and a vein of gravel varying in thickness from 6 to 8 
feet was found. At various points the river has cut back into its 
flood plain, revealing the gravel below. 
Trotter Pit.-Northeast quarter of northeast quarter section Hi 
(13 N., 6 E.). This pit occurs on the gravel plain just south and 
east of Fairland. There arE' tW<'ll~y lH'l'PR l111derlail1 here with a 
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seam of gravel 30 to 40 feet deep. The interurban traction com-
pany has opened a large pit just opposite Mr. Trotter's, where 
thousands of yards have been taken out and hauled on the line 
between Indianapolis and Shelbyville. 
Section of Trotter Pit. 
F •• t. Inehes. 
1. Clay and gravel stripping .......................... 3 to 4 
2. Oxidized gravel and clay .......................... . 8 
3. Dross-bedded gravel and sand, with now and then 
pillars of clay ................................ . 10 
4. Water. 
The gravel is of all grades of coarseness. In sections nf the 
pit coarse gravel may be had, while in others fine gravel is plenti-
ful. The color ranges from a brownish red above to a gray below. 
80me clay and sand occur, but generally in pillars and lenses, so 
that gravel of good quality may be worked. The pit is stripped 
by the owner, who charges 15 cents per yard for gravel. Not all 
of the best gravel can be obtained, as ground water interferes. To 
get the best gravel dippers should be used. 
Mitchell Ham Farln.-Northeast quarter section 15 (3 N., 6 
E.). This deposit is a part of the gravel plain along the Brandy-
wine, east of Fairland. Several acres are here underlain with 
gravel. 
Sugar Creek Township. 
Sugar Creek Township is well supplied with gravel in the west-
ern part, where it may be found' underlying the river plain. Sev-
eral wells examined here shnw that the old valley has been fined to 
a depth of 30 to 40 feet with gravel. No gravel of any value 
could be located outside of this plain. 
J. H. Le(!) Pit.-Northwest quarter of northwest quarter section 
24, and northeast quarter of northeast quarter section 23 (13 N., 
5 E.). Here both bank and bar gravel may be obtained. Very 
little bank gravel is used, as bar gravel is plentiful. The latter 
is of excellent quality, being free from clay, with little sand, and 
IS coarse. The pebbles average one to one and one-half inches in 
diamet~r. 
J. Smith Deposit.-Northwest quarter section 25 (13 N., 5 E.). 
A large deposit. occurs here on Mr. Smith's farm. As yet it has 
not been opened. 
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J. T. Means.-South half section 26 (13 N., 5 E.). A large 
deposit is found here in the gravel plain along Big Sugar Creek. 
A large amount of this gravel may be gotten out without dipping. 
W. McF'adden Deposit.--Southeast quarter section 1 (13 N., 5 
E.). This pit is located on the bottom of Sugar Creek, and is a 
portion of the Sugar Creek gravel plain. Several acres are un-
derlain with gravel. 
Section of McFadden Pit. 
Feet •. 
1. Black soil stripping ............................... . 
2. Brownish black clay and graveL ...... '" ......... .. 
3. Gravel and sand, upper part of gravel coarse ..... '" 5 
4. Water. 
Inche •• 
S to 10 
10 
The gravel is of a yellowish gray color, being highly oxidized. 
The upper portion is coarse, while the lower is finer and sandy. 
Some clay is present with the gravel. The pebbles are largely 
quartz and diabase, with some limestone. A road was examined 
where some of the gravel had been used for repair work. It packs 
well, making a smooth surface. The gravel is sold to the county 
and township for 15 cents per yard. 
Francis MiUon.-Northwest quarter section 12 (13 N., 5 E.). 
The gravel here occurs in the river plain and is of river origin. It 
is but a continuation of the gravel plains found all along Sugar 
Creek. There are several acres underlain with gravel here. It is 
not possible to obtain all of it without dipping, as a good part of 
the vein is under ground water. 
The gravel is of fair quality, is of a yellowish brown color,- is 
only medium for coarseness, and in places sandy. The pebbles 
are largely quartz, hornblendite, diabase and basalts, with so~e 
limestone and chert. The gravel is sold to the township at the 
rate of 15 cents per yard. The gravel packs well, the cement being 
lime carbonate and some iron. A little film of clay surrounds 
many of the pebbles, making a matrix. 
Noble To,wnship. 
Little gravel could be located in the southern part of Noble 
Township. Some was located in the north~astern part, where it 
was found associated with the morainic ridge. Gravel occurs in 
numerous places along Flat Rock River. In the east part of the 
township the bed of .Flat Rock River is on the Niagara limestone. 
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Limestone outcrops along the river in the following sections: 
12, 13, 7 and 8. It appears also in Washington township in the 
northwest quarter section 21, just where the public road crosses the 
Flat Rock River, and also in the southeast quarter of the south-
east quarter of section 21, at base of hill. 
Major's Pit.-Southwest quarter southwest quarter section 9 
(11 N., 8 E.). This large deposit occurs in a high hill bordering 
Flat Rock River, and is a kame in the prominent morainic ridge in 
southeastern Noble. 
Length of gravel-bearing ridge ............ . 
Width of gravel-bearing ridge ............ . 
Depth of gravel ........................ . 
Section of Mujor's Pit. 
600 feet 
100 feet 
16 feet 
Feet. Inches. 
1. Clayey loam stripping .............................. 1 t02 
2. Fine loamy sand ... , ............... · .. ············· 6 
3. Stratified, cross-bedded gravel and sand ............ . 15 
4. Blue cla~ at bottom. 
The gravel is of a grayish color, is free from clay and dirt, and 
is of a good grade of coarseness, the pebbles averaging one-half 
inch in diameter. They are largely quartz, limestone, diabase, 
hornblendite and basalts. 
This deposit is located right on the public' road and within a 
short distance of unimproved roads. The stripping is not a dif-
ficult matter, as the material can be dumped into the ravine close 
by. The deposit is located on the top of the hill, so that all the 
gravel may be gotten out without interference of ground water. 
The gravel is sold to the county and township at the rate of 5 cents 
~d 10 cents per yard. The gravel cements well, lime carbonate 
being the cementing principle, making a smooth, hard roadbed. 
The pebbles are tough and wear evenly. 
John's Deposi-t.-Northeast quarter section 8 (11 N., 8 E.). 
Here is a large deposit located in the edge of the morainic ridge, 
which borders Flat Rock River on either side. This deposit has 
never been opened, but is of large size and of equal quality with 
that of the Major pit. 
J.' Buxton Deposit.:-Southeast half section 12 (11 N., 7 E.). 
Here the deposit occurs in the bluff bordering Flat Rock River. 
It would, however, be difficult to get at, since the river is wide at 
---------- -- --
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this point. The deposit is not of good quality, as too many rooks 
are associated with it. About 50 per cent. o.:f the pebbles are lime-
stone, averaging three to five inches in diameter. 
Deposit in N o1'theast Quarrter Section 35 (11 N., 7 E.). A 
small deposit occurs here, but is covered with a heavy stripping 
of clay, so that it woU:ld be difficult to work. 
Washington Township. 
Little gravel could be located in Washington, outside of the 
valley plain of Flat Rock River. At numerous places along the 
river gravel may be obtained with little difficulty. The Niagara 
limestone outcrops in sections 21 and 31. 
A. 1'rimble Pit.-Southeastquarter section 17 (11 N., 7 E.). 
This large fluvial deposit occurs in the wide river plain bordering 
Big Flat Rock Creek. Several acres are here underlain with a 
seam of gravel 8 to 10 feet, deep. 
Section oj 7'rimble Pit. 
Feet. 
1. Fine loamy soil .................................. . 
2. Reddish brown gravel and clay, many large stones 
present ...................................... . 
3. Stratified, cross-bedded gravel and sand. .. ... .. .. ... 8 
Inche •. 
8 to 10 
The gravel in portions of the pit is very coarse, with little sand, 
while in other portions it is finer and more sand is present. In 
the upper portions of the pit it is of a yellowish gTay color, while 
below it i;; more of a dark gray hue. A large number of lime-
stone boulders occur in Hie upper portions of the deposit, while the 
lower is almost free £:i'6hI large pebbles. The 'pebbles will average 
one-half inch in diame'ter. 
This gravel is hauled into the. extreme' northern part oJ Wash-
ington Township, a distance of' six miles, and also into Noble 
Township. The pit has been opened for 20 to 30 years, but gravel 
has not been taken out every year. The owner strips the pit and 
sells the gravel at the rate of 13 cents per yard. . It is mostly used 
for repair work. This gravel is of excellent quality, packing 
quickly and making a smooth, compact bed. The pebbles are 
largely quartz, diorite, diabase anct limestone. '. 
S. Boone Deposit.-South half section 17 (11 N~, 7 K). This 
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deposit has never been opened up, but is of excellent quality and of 
good size. Mr. Boone has eight Dr ten acres underlain with gravel. 
J. W. Rosencran~ Pit.-NQrtheast quarter sect.ion 21 (11 N., 7 
E.). This deposit Qccurs in the secQnd terrace bQrdering Flat 
Rock River Qn the west. 
Length of terrace wit.h gOQd gravel. ........ 400 feet 
Width Qf terrace with good gravel. . . . . . . . .. 200 te€t 
Depth of terrace with gDod gravel ......... " 12 feet 
Section of Rosencranz Pit. 
Feet. Inches. 
1. Sandy loam stripping. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
2. Brownish red clay with large stones. . . . . . . . . . . . . . . . . . . . 10 
3. Layer of cobble stones averaging 3 to 6 inches in di-
am1!ter .......................................... 3 
4. Gravel and sand stratified and cross-bedded .......... " 6 
This gravel contains too. many large stones to. be Df the best 
for rQad purpQses. The western end of the deposit is composed 
almost entirely Qf pebbles of diorite, granite and diabase', about 2 
to. 5 inches in diameter, all well rounded. A large number of 
limestones are a1sQ present.. 
Underneath the layer of coarse pebbles is a vein of about six 
feet Qf good gravel, but it is almost. impossible tOo get this out with-
Qut getting the coarse pebbles mixed with it.. Little Qf this is be-
ing used on the rQad, as it. is too coarse. 
Jackson Township. 
This township is well supplied with gravel, in almost all parts. 
In the southwestern' part a terminal mQraine ridge is prominent, 
in which gravel may be found at will. I have marked out Qn the 
map an area showing these depQsits. 
Gravel is plentiful alQng Big Blue River, the bot.toms being un-
derlain wit.h it. TOo the east. and north of Mt. Auburn, in sections 
4 and 9, is a gravel plain, called "Flat Plain," over which the 
gravel reaches a depth of 15 to 20 feet. 
R. Piles Pit.-Northwest quarter section 4 (11 N., 6 E.). The 
gravel QCCurs here in a large hill, which stands above th~su.r­
rounding level about 40 feet. The. depo,;lit is a largeOOlej bJ!t,par:t 
of it is covered with a. heavy clay stripping. ' ,'.'." 
ROAD MATERIALS OF SHELBY OOUNTY. 753 
Section of Pile8 Pit. 
Feet. IncheB. 
1. Clay stripping ................................ 5 to 7 
2. Gravel and- clay higbly oxidized ................ . 3 to 4 
3. Gravel and sand, with more sand than gravel. ... 10 to 12 
This gravel is of poor quality, as it is too fine and contains 
large amounts of clay and sand. It will not make good roads. 
Coffin Deposit.-Northeast quarter of section 4 (11 N., 6 E.). 
This deposit is part of the same hill in the above mentioned pit. 
The gravel is of about the same quality. It is too clayey and 
sandy for road purposes. 
Wilson Co'chrarn Fit.-Southeast quarter section 28 (11 N., 6 
E.). Mr. Cochran's pit is located on the present flood plain of 
Lewis Creek, a branch of Flat Rock River. The gravel is a river 
deposit in origin. There are five acres here underlain with work-
able gravel. 
Section of Cochran Pit. Feet. 
1. Sandy loam stripping ............................. . 
2. Reddish brown gravel and sand .............. , ..... . 
3. Gravel and sand, stratified ...................... '" .6 to 8 
4. Blue till at bottom. 
Inches. 
10 
8 
The gravel here is of good quality, be,ing coarse enough for road 
work. The color grades from a reddish brown above to, a yellow-
ish gray below. The deposit is free from large pebbles, is clean, 
and composed largely of quartz, limestone, diabase, diorite and 
basalt pebbles. The pit is located right on the public road, is 
easily worked, since ground water does not interfere. The owner 
gets 5 cents per load for gravel. 
Deposit in Northwest Quarter Section 27 arnd Northeast Quar-
ter Section 28 (11 N., 6 K). Here is a good-sized deposit oc-
curring along the bank of Lewis Creek. This deposit has not been 
opened, but may easily be worked when necessary. 
George Snapp Fit.-North half of southeast quarter section 30 
(11 N., 6 K). This is probably one of the largest deposits in 
Jackson Township. It occurs in a long ridge-like hill which 
flanks the eastern side of a prominent morainic ridge. The hill 
is of glacial origin and is probably a kame. 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 500 feet 
Width of hill. . . . . . . . . . . . . . . . . . . . . . . . . .. 175 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . .. 30 feet 
48-Geology. 
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Section of Snapp Pit. 
Feet. 
1. Sand soil stripping ............................... . 
2. Reddish brown sand and gravel. . . . . . . . . . . . . . . . . .. .. 
3. Stratifi·ed gravel and sand, in places cemented to-
gether ....................................... 25 
Inche8. 
210 6 
12 to 18 
This is one of the best deposits in Jackson Township. The 
gravel is of a light gray color below, is free from dirt and clay, 
and varies with regard to coarseness. The sand occurs in lenses, 
anyone layer of sand not being continuous for any great di.3-
tance. Layers of gravel often merge into lenses of sand. The 
gravel is free from soft stones, the quartzes, diabases, hornblendites 
and basalts predominating, while limestone pebbles are numerous. 
In the lower portions of the pit it has become cemented together 
in one solid mass. 
This gravel is largely used in the township for road graveling. 
It is sold to the township at the rate of 10 cents per yard. A road 
was examined where this gravel had been on for two years. It 
had packed well; worn evenly, so that the road was in as good 
condition as when first built. 
P. A. W1'nterowd Deposit.-Southeast quarter section 8 (11 N., 
6 E.). The deposit here occurs in a roundish -Uke hill, a kame in 
the edge of the mOl'ainic ridge. There are two kames, one of 
which is opened, the other one not. The dimensions of the opened 
one are as follows: 
Length of hill. . . . . . . . . . . . . . . . . . . . . . . . .. 250 feet 
Width of hill ........................... 100 feet 
Depth of gravel. . . . . . . . . . . . . . . . . . . . . . . .. 15 feet 
Section of Winterou:d Pit. 
Feet. 
1. Loamy sand stripping ........................... .. 
2. Fine gravelly sand ................................ .. 
3. r Stratified sand and gravel, coarse at top and grad:ng 
into finer below ......... , ....... , ............. 15 
Inche •. 
10 to 16 
6 to 8 
. The gravel is of a light gray color, is free from clay, and dirt, 
but contains a large amount of fine sand. This deposit has just 
been opened, so that little has as yet been placed upon the roads. 
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Hendricks Township. 
There is little gravel in the western part of the township. 
Gravel for the roads is obtained from the gravel plains along Blue 
River, in the east, and Big Sugar Creek, in the west. Gravel is 
taken from the river in sections 32, 4, 11 and 14. 
Addison Township. 
Little pit. gravel could be located in the township. In the west-
ern part gravel is obtained from Blue River, many o£ the streets 
in Shelbyville having been graveled with gravel taken from Blue 
River. In the southeastern part some gravel is obtained from the 
beds of Middle and North Fork Creeks. The western part of the 
township is underlain with gravel, but the gravel would be diffi-
cult to obtain, as it is covered with several feet of stripping, and 
even were jt not for the stripping, ground water would interfere, 
so that it would have to be dipped. 

SECTION Xl. 
THE ROADS AND ROAD MA TElUALS OF SOUTH-
EASTERN INDIANA. 
EMBRACING THE OOUNTIES 01<' DEARBORN, OHIO .• SWITZERLAND, 
JEFFERSON, .JENNINGS, RIPLEY,* DECATUR, BARTHOLOMEW, 
JACKSON,.SCOTT, OLARK, :E'LOYD AND HARRISON. 
By ROBERT W. ELLIS. 
In the preparation of this report it has been the intention of 
the writer to present the subject in a manner that will be helpful to 
those readers to whom good roads are of the utmost importance. 
While much of the information herein contained may not be en-
tirely new to the citizens of certain localities, it is hoped that it 
may prove to be of considerable advantage to them in determining 
and in understanding the possibilities of their· respective regions .• 
To the general reader, also, this information, with the other ac-
companying reports, should give a fair idea of the possibilities of 
the State in respect to the making and the wear of roads. A brief 
and simple description of the geology of the region under con-
sideration is given, in the belief that many readers will value 
such a statement of the larger facts connected with the origin, 
the nature and the occurrence of the rocks and gravel that are 
commonly observed by everyone. 
GEOLOGY OF SOUTHEASTERN INDIANA. 
The counties treated of in this report are as follows: Dearborn, 
Ohio, Switzerland, Jefferson, Jennings, Decatur, Bartholomew, 
Jackson, Scott, Clark, Floyd and Harrison. Other counties em-
braced within this area or lying adjacent to it, have practically 
the same geologi~l structure as those counties which they join. 
Ripley County, while not worked by the writer, is not distinct, 
geologically, from the counties that ~lUrround it, and, in a general 
"Ripley County was worked and reported on by L. C. Ward. 
(757) 
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way, a descriptio.n o.f the surro.unding counties is a description o.f 
the rocks within it. 
The area embrace3 rocks of every age from the Ordo.vician to 
the upper part of the Lower Carboniferous o.r Mississippian. 
These rocks co.nsist of limestones, sandsto.nes, shales and certain 
intercalated beds o.f no.n-indurated clay. The rocks lie in an al-
most ho.rizontal positio.n, but dip gently in a westerly direction. 
The lo.west rocks crop out in the eastern part o.f Switzerland 
County; the uppermost rocks o.f the area lie in disconnected patches 
in the western part o.f Harrison County. 
To. understand the arrangement of the rocks o.ne sho.uld know 
that they have originally been formed in the bed of the sea under 
greater o.r less depth fro.m the surface of the water. The original 
condition of what is no.w solid rock was that o.f a level bed of clay, 
mud or sand. This applies Qnly to the kinds of rocks found in 
the area under consideratio.n; it does not include rocks of igneous 
origin, such as the numerous boulders which have been introduced 
from the far north. 
Sandstones are beds of sand that have been cemented by cal-
careous or siliceous oolutions percolating through them. If the 
cementing material is abundant the beds are :firm; if the cement-
ing material is little in amount the beds are loosely conso.lidated. 
Sandstones, moreover, are formed from material that has been car-
ried to its positio.n by waves or ocean currents, and that has been 
derived from othel' rocks in their disintegration. 
Shales were originally beds of mnd or clay lying beneath the 
sea in which they were deposited. The material of which they 
are composed was derived from so.me adjacent land area, as was 
also. that of the sand beds. 
Limestones have a different origin. They are formed from 
shells of sea organisms or are chemically derived from sea water, 
and do not depend for their formation upon material being brought 
in by movements o.f the sea. These shells are deposited in more or 
less abundance alo.ng with the material that is chemically precipi-
tated from sea water. N atnra11y, the limestones were accumulated 
in waters'more remote from land than were shales and sandstones. 
Sometimes conditions were favorable for a mingling of materials, 
and clayey limestones were formed, or calcareous sandstones. Ac-
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cording to the prevalence of one or the other material, the rocks 
took on the form of clayey limestones, sandy limestones, argillace-
ous sandstone or calcareous sandstone. 
In order that conditions might be favorable to the deposition of 
rock beds in their region, the area over which deposition was tak-
ing place must have been at a much lower level than the area is at 
present. After consolidation, and while deposition continued in 
the lower parts, the beds have been upheaved until the upper por-
tion lay a'{posed in an even sloping plain, with the highest part in 
the neighborhood of Oincinnati. The surface sloped toward the 
west and the lower portions still lay beneath the. sea. Thus the 
successive formations were laid down, each with its edge a lit-
tle farther removed from the central uplift. The strata would 
then lie as a series of blankets, with their edges successively out-
cropping toward the east or center of uplift, the most recently com-
pleted formation having its outcropping edge farthest away from 
the central uplift, and so on. 
At this stage of development of the rook beds little erosion had 
taken place. Later, the exposed surfaces of the strata were deeply 
cut by streams. River valleys with all their many branches laid 
open the rocks deep into the successive strata, so that now the for-
mations of several periods may be distingllished on the steep sides 
of the deeper valleys. 
In addition to the modification of the surface due to the weather-
ing and erosion of the rocks, certain other changes were caused in 
more recent times by glacial action. It is thought that during the 
period called the "Glacial Period," most of the area of the United 
States north of the Ohio River, and also other parts, were at cer-
tain times more or less largely covered with a sheet of ice a thou-
sand feet or more in thickness, and which, in a southerly move-
ment, transported loose surface material, greatly modifying the 
pre-existing surface. On account of this movement the surface in 
some places bears a thick coat of "drift," which is a heterogeneous 
mass of clay, sand and boulders. In some pla.ces valleys have 
been filled and courses of streams changed. In other regions val-
leys have been modified by the deposition of great quantities of 
gravel, which, having been washed out of the drift, has been swept 
along by the streams filled to overflowing by the exCessive quanti-
ties of water coming from rain and melting ice. The gravel de-
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posits found along the valley of White River in Jackson and Bar-
tholomew counties, and in the Ohio River terraces, bear evidence 
of the magnitude of the work of this kind accomplished. 
Much of the material found in the drift is not of local origin. 
Scattered boulders of granite, greenstone, etc., which are found in 
some placeR of the region, have been transported to those places 
from regions far to the northward by the movement of the ice 
sheet. 
In those regions where no drift occurs, notably in Harrison and 
Floyd counties, the surface is covered from 2 to 15 feet deep with 
residual soil, the insoluble parts of limestone or the disintegrat.ed 
material of sandstones and shales. In such regions the gravel 
found along t.he small streams is made up wholly of material 
formed in the rocks of the region. Of course, a larger stream, 
having its ~ource outside of a driftless region, may bring into that 
region a certain amount of gravel from the drift deposited along 
its source. Such instances in this area are, however, rare. 
In order thoroughly to appreciate the significance of the differ-
ent kinds of rock samples sent from tliis al'ea to be tested for road-
making, it will be necessary to know something of the names, kinds, 
order of deposition and extent of outcrops of the different rock 
format.ions of t.he area. The following column of rock succession 
gives the principal divisions of rock formations occurring therein 
and corresponds to the grouping given on the geological map ac-
companying the Twenty-eighth Annual Report. of the Indiana De-
partment of Geology. 
Lower Carboniferous. .... .... Bedford Oolitic Limestone. 
{
Mitchell Limestone. 
(Mississippian). Harrodsburg Limestone. 
Knobstone Shale. 
( New Albany Shale. 
Devonian ............... .... Silver Creek Limestone. t Sellersburg Limestone. Jeffersonville Limestone. 
Silurian ...................... , . Niagara. 
( 
O d .. l Cincinnati ...... . r Ovlclan .................. . 
Trenton. 
{
Richmond. 
Lorraine. 
Utica. 
The first column gives the age or period, the second the corre-
sponding formations. 
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Rocks of the oldest formation exposed-the Trenton-are found 
only in the eastern part of S'witzerland County and are very lim-
ited in area. This formation is usually struck in the drilling of 
gas wells and in other parts of this area lies at a depth of from 400 
to 800 feet below the surface. None of the Trenton rock is avail-
able for quarrying. 
The area covered by rocks of the Oincinnati formation is a wide 
one. It embraces the counties of Dearborn, Ohio, Switzerland 
and the eastern part of Jefferson. The surface is generally cov-
ered with old drift from a few inches to 15 feet in depth, but the 
rocks are exposed at many places throughout the much eroded 
regIOn. 
The rocks of this fo.rmation are limestone, usually hard, blue-
gray and highly fossiliferous, being thin-bedded, two to eighr, 
inches in thickness, while intercalated between these layers <if 
limestone are beds of soft shale and clay. The shale, and clay 
form a little more than one-half the total thickness of the for-
mation. 
The Niagara formation covers the eastern part of Decatur, Jen-
nings and Olark counties and the central part 00£ Jefferson Oounty. 
It embraces beds of limestone and of clay of varying thicknes3, 
amounting to about 125 feet in all. There are many thick-bedded 
layers. The limestone varies in hardne8s from comparatively sof~ 
to the hardest, firmest and most fine-grained variety. The forma-
tion is distinguishable from the Oincinnati formation by the 
greater thickness of the limestone beds and the less abundance of 
shale or clay. The firmness and thickness of the strata, give a pre-
cipitous slope to hills capped by it. 
Next. west of the Niagara limestone come the limestones of the 
Devonian period. These embrace the Sellersburg, the Silver 
Oreek and the Jeffersonville limestones. The area covers the 
western half of Decatur, the eastern margin of Bartholomew, the 
central part of .J ennings, the western part of Jefferson and the 
central part of Olark countie8. It varies in width from two to 
fifteen miles, the wider portion being toward th~ north. 
The Sellersburg limestone is a grayish-blue, moderately hard, 
fossiliferous limestone, sometimes with a very arenaceous layer 
between it and the overlying black shale. Beneath it. is a, fine-
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grained, massively bedded argillaceous magnesian limestone.Tha 
Jeffersonville limestone is a white, buff or grayish limestone. In 
some places it is soft and very fossiliferous, cO'Iltaining many 
corals. Other parts are hard, firm and crystalline. 
Overlying these limestones is the New Albany black shale. 
This covers an are:a twelve to fifteen miles, wide in the central 
part of Bartholomew, the eastern margin of J ackson,the western 
half of Jennings and eastern Scott and western Jefferson counties. 
It narrows toward the south and passes through central Clark 
County, where it covers irregularly an area some eight miles wide. 
The shale is bluish to black in color, fissile, and contains consid-
erable amonnts of irGn sulphide and bituminous matter. 
The KnGbstGne shale area embraces ,the western third of Bar-
tholOomew County,- all of Jackson except the eastern margin and 
the western halves of Scott, Clark arid Floyd counties. The rocks 
consist of soft sandy shales, greenish gray in color, and moderately 
hard sandstones. The fOormatiOon contains much iron oxide, which 
exists as nodules mOore Gr less pure, but in many cases acting as the 
cementing material of small sand concretions. These nodules and 
concretions weather Gut of the ]Oooser and softer shales and are 
washed together by heavy rains, being collected in the beds of 
streams heading among the hills. This provides nne source of 
road material th.at has proven very suitable for pike~making. 
The Harrodsburg limestone is not very extensIve in this area, 
being found to a. limited extent in the western part of Jackson 
County and over the western part of Floyd County; One char-
acteristi.c feature of the formation in .r ackson County is the occur-
rence in it of numerous quartz geodes. From the disintegration 
of the surrounding rock material, the geodes are left in consider-
able abundance. Heavy rains wash out great numbers of' the 
smaller ones, and they are frequently gathered up with other gravel 
to be used on roads. 
The Bedford oolitic limestone occurs in the southwestern part 
of this area, in narrow outcrops in :Floyd and Harrison counties. 
This limestone is a thick-bedded, moderately soft, even~textured 
oolitic limestone, and is well knOown throughOout the United States 
as a building material. 
The Mitchell Emestone occurs in this area chiefly in Harrison 
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Oounty. It is largely a compact, drab-colored limestone, resem-
bling lithographic limestone in texture. It occurs in compara-
tively thin bedf', which are traversed with many open joints, so 
that the stone can not be obtained in large pieces. It makes a 
good road metal, but has not been used extensively in this area. 
This stone is characteristically distinguished by a cavernous struc-
ture, and the surface bears the sink-hole type of topographY: The 
upper portions contain cOllsiderable quantities of chert, which is 
left scat.tered through the residual soil as the limestone becomes 
disintegrated. 
PRESENT OONDITIONS. 
That portion 0'f Indiana covered by t.he writer and t.reated in 
this sect.ion has f0'r the most part. a yell0'w clay soil at the sur-
face. While varying in quality in the different parts of the area 
it is, on the whole, a SQiil poorly adapted to making good roods. 
If much traveled in wet. weather it becomes very miry, and does 
not quickly become smooth after it is dry. Added to this is the 
fact that in much of the region the surface is comparatively level. 
In such regions under-drainage is very slow, owing to the imper-
vious nature of t.he sub-soil, and wat.er st.ands many days aft.er a 
rain. Oonditions would be bad enough if the roadbed were well 
graded and drained. But, as a matter of fact, few dirt roads are 
carefully treated in this way. The result is th~t the roads are 
almost. impassable during much of t.he winter and spring seasons. 
The conditions of the dirt. roads are probably not. so bad as they 
were when the country was heavily forested and lit.tle or no drain-
age had been done. The effect of excessive shade upon roads is 
very well shown in places where trees are now growing near the 
road. 
But there is progress toward bet.ter conditions. The vast re-
sources at. hand for building pikes are beginning t.O' be ut.ilized. 
Permanent. roads, of good qualit.y, are taking the places 0'f t.he in-
ferior dirt roads. Wherever a start has been made the farmers 
are quick to see t.he advantage of such improved roads and they 
are willing to take steps toward extending them. 
IIi no count.y of the area is there an absence of rock or of gravel 
in great enough abundance to supply all the roads in these coun-
ties, while in some counties material is unlimited in amO'unt. 
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There ii:l one feature of road-making operations that seems to 
prevail in every part of this region, and which is a considerable 
drawback to the best results in road-making. This is the unscru-
pulousness of road contractors. The pikes are very frequently 
poorly constructed and do not fairly represent. the possibilities of 
road construction in the region. In almost every county visited by 
the writer he found some instance of dishonest construction of 
road and manipulation of county commissioners, who are respon-
sible for the proper completion of road contracts. 
KINDS OF ROAD METAL. 
In the building of pike roads in this area a great variety of 
material is used. Limestone, shale, several kinds of gravel, and 
sandstone--one or the other-are used more or less, according to 
their relative abundance in the vicinity of the improved road. 
We shall briefly consider each of these in regard to' its distinctive 
features and qualities as a road metal. 
Limestone.-Of all materials fO'und in the region, limestone is 
the most abundant and the best material for roads. It is found 
in greater or less amount in every county within the area. The 
only cO'unty in which it is not used to any great extent is J acksO'n. 
It occurs in great variety of hardness, texture and composition. 
In some places it is quarried with some difficulty, owing to its 
depth below the surface. In many places it is a common outcrop 
and occurs, in great enough abundance for use, as loose pieces in 
fields and on the hilleides. 
In its preparations for road metal, it may be crushed by ma-
chinery or is broken up into the desired size by hammer. Many 
people hold that the rock broken by hand is preferable to that 
broken in a crusher. This th~ory is not clearly substantiated in 
the opinion of others. 
Shale.-In SQme parts of the area, where limestone is not avail-
able and gravel.is too scarce for use in building pikes, recourse 
has been taken to the next best material found in those regions. 
The New Albany black shale ("slate") has lately come into promi-
nence as a road metal. For some time it was thought to be un-
suited for this purpose. As to' its wearing qualities, something 
will be said when those counties where it is used are considered. 
This shale is not used to a great extent. 
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Gra:vel.--There is considerable variety in the kind of gravel 
that is found in different parts of the area and that is used on 
roads. The two most important kinds are the gravel of glacial 
stream deposits and the gravel of the Knobstone hills. 
, Bank Gra:vel.-Along the OhiO' River valley in many places, 
from Lawrenceburg to New Amsterdam, extensive deposits of 
gravel are found. This gravel was deposited in terraces, two or 
three in number, where the Ohio River Rowed with greater vol-
ume and at a higher level than at present. The lower terraces-
'some 30 and 45 feet above the river at ordinary stage-are over-
flowed in time of high water. The gravel where it occurs in the 
lower terraces is coveTed from 8 to 40 feet deep with fine silt. 
The highest terrace--some 60 feet above the river-is not deeply 
covered with silt; often the gravel appears within two or three 
feet of ' the surface. Other streams have gravel deposits along their 
courses, notably the Whitewater and the Whit€ Rivers, flowing out 
of the newly glaciated regions lying to the northward. On the 
Whitewater, the gravel deposits are mainly ih the higher terrace, 
while on the White River both high and low terraces produce 
gravel. The gravell'egion of White River is very extensive, as is 
shown by the map. 
I ron Oxide Gravel.-The most abundant gravel found in creek 
beds is the reddish sandy gravel of the Knobstone region. This 
gravel is composed of concretions of iron oxide which contain more 
or less sand, sometimes the oxide being quite free from sand, some-
times the sand being the major part.. The gravel is derived from 
the shales, from which the concretions are washed as the shales 
are disintegrated. This gravel is found mainly within two miles 
of the hills and is comparatively more abundant in the snialler 
runs or brunches than in the large;r 'creeks. 
Bar Gravel.--Much of the course of the Ohio River, where ter-
races are found, has a graveny bank, and gravel bars appear in 
the river when it is at. a low stage. This gravel is similar to that 
found in t.he terraces, but is coarser and has less sand and clay in-
termingled. 
Red Flint Gravel.--In a few localities is found a gravel which 
is made up largely of cherty fragments, with some iron oxide. De-
catur and Jefferson counties have a limited amount of gravel of 
this kind. 
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Limestone Creek Ura(lJel.-In certain localities where short val-
leys open into the Ohio valley much limestone is washed from the 
neighboring hills and is collected at the mouths of small runs or in 
the lower part of their oods. This gravel is coarse, ranging in 
size from pieces an inch in diameter to those six inches in diam-
eter. 
Chert and Limestone Gravel.-In Harrison Oounty a gravel oc-
curs in creek beds. It is composed mainly of chert and limestone 
particles, derived from rocks of the region. Also in Jefferson 
Oounty occurs a limited amount of this kind of gravel. 
SANDSTONE. 
'Where other better material is wanting, sandstone has been used 
as a road metal. This has been done to' a small extent in Jackson 
Oounty. Sandstone, being quite easily crushed by travel upon 
the roads, is of doubtful adaptability to permanent r0'admaking. 
Some results of its use as such will be found under the discussion 
of Jackson County roads. 
DEARBORN COUNTY. 
Area in square miles .................................. " .. .. .. . 309 
Population in 1900............................................. 22,194 
Miles of public roads ............................... , . . . . . . . . .... 255 
Miles of free improved roads .................. " .. .. .. .. .. .. .. . None 
Miles of toll improved roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Toll roads constructed ..................................... 1830 to 1860 
Authority. " .... " .... " .... " .................. Albert T. Gridley, C. E. 
"About 60 miles of road In the county have been improved by the farmers club· 
bing together and putting broken stone on six Inches deep and nine feet wide, with-
out grading or drainage. Our commissioners have been able to defeat every attempt 
of the people to convert the township roads Into free Improved county roads, the 
auditor giving them ready assistance. That Is why we have no improved roads."-
A. T. G. 
With unlimited quantities of material for road making, Dear-
born County is one of the least advanced with good roads. Along 
the 'Whitewater River there is much gravel in terraces on either 
side of the river. Throughout the county limestone occlirs, crop-
ping out on the hillsides, while in the level northwest pbrtion it 
occurs in most of the stream beds. There are about 70 miles of 
improved rOil-ds in the connty. Much gravel occurs in the channel 
768 REPORT OF STATE GEOLOGIST. 
of Whitewater River. This is utilized to some extent. Limestone 
O'f a hard variety, bluish in color and quite fossiliferous, occurs 
within eight or twelve feet Qf the surface of all the upland in Mil-
ler, Harrison, I,ogan and Kelso townships. It is easily accessible 
in all parts. In ravines it may be gathered up in the form of 
bO'ulders washed down by the water. In this form it is taken by 
the farmers to the crushers and then is placed On the road where 
it seems to be the most needed. This county also has a consid-
erable amount of Ohio River terrace gravel. 
Much of the road throughout Logan and KelsO' townships has 
been scattered with a thin covering of large rock, three to' five 
inches in diameter. This can scarcely be said to be an impro'Ve-
ment, as the road is thus made intolerably rough. NO' cO'ntract 
w.ork has been done. Even the roads the most traveled are in a 
deplorable conditiQn. With the present methods the roads Qf this 
region will remain unserviceable for many years, and will never 
be as good as they might be had they been properly built from the 
start. 
LOCAL DEPOSITS A V AILARLE FOR FUTURE USE. 
Frank Volz;-Southwest quarter section 10 (5 N., 1 W.), Law-
renceburg Township. At the nO'rthwest edge of the city of Law-
renceburg an excavation has been made in the high terrace. 
Gravel has been used from this pit for many years. At. the top 
is soil two to' three feet thick. Below this are sand and gravel, 
alternating with layers of fine silt. The material is rather fine for 
roads and must be sifted to remQve the finer portions, which com-
prise the greater part of the whole. There is nO' gravel larger than 
one and a half inches in diameter, and very little as largtl. as that. 
The most of what was left after sifting would average Qne-fourth to 
one-half inch in diameter. About 25,000 cubic yards have been 
removed. Four acres are remaining. 
Joseph Burkheim.-Southwest quarter section 36 (6 N., 1 W.), 
Lawrenceburg TO'wnship. Here is a gra,vel pit 100x75 yards in 
area. The soil at top is three to' four feet deep, and there are 
25 feet of gravel, one-half to one and a half inches in diameter. 
The pike from here to Lawrenceburg has been kept in repair from 
this pit fO'r the last 50 years. This deposit is at the end of a small 
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ravine leading down into the Miami valley near its junction with 
the Ohio River valley, and continues in a northeasterly direction, 
more or less interruptedly, for one-fourth of a mile. The top is 
about 40 feet above the low terrace, which forms the "bottom land" 
of the vicinity. At about 12 feet from the top there is a stratum 
2 to 16 inches thick, cemented with calcareous cement. This 
stratum extends horizontally through part of the deposit and crops 
out on one side of the hill. On the opposite side of the ravine a 
similar deposit of gravel is found, which also contains a cemented 
layer. 
Mary Rogers.-Northwest quarter of southweRt quarter of sec-
tion 35 (6 N., 1 W.), Lawrenceburg Township. An abandoned 
limestone quarry is situated near the top of a high bluff which over-
looks the Ohio valley, two miles northwest of Lawrenceburg. A 
section of the quarry shows about 25 feet comprising a hard, drab-
colored limestone containing many fossils, and intercalated layers 
of soft shale or clay. The limestone varies in thickness from 1 to 
12 inches, and includes about half the whole thickness of the sec-
tion. The stone would be good for roads. A large amount of 
stripping would, however, be necessary in order to utilize any 
great portion of the quarry. About 5,000 cubic yards would be 
available, with 2 to 6 feet stripping. 
At Bright.-Southwest quarter sect.ion 35 (7 N., 1 W.), Har-
rison Township. I,imestone is 6 to 15 feet below the surface. At 
several places near here gravel was reported to have been found 
underneath the limestone. Mr. G. H. Gibson stated that his father 
dug a well in 1823, passing through ten feet of soil, six feet of 
limestone, then "blue clay." Underneath this was gravel. Water 
was a year coming in; then came in in one night. Since that 
time it has been a never-failing water ffilpply. This well is lo-
cated on the northwest quarter of section 3 (6 N., 1 W.), Miller 
Township. 
Henry Bimonson.-Northeast quarter section 25 (7 N., 1 W.), 
Harrison Township. About a mile southwest of Harrison, Ohio, 
there is a gravel pit near the road and in the edge of a double 
terrace on the right side of Whitewater valley. The upper ter-
race is about 60 feet above the river bottom. The second terrace 
is 15·feet lower. Both of-the terraces seem to be made up largely 
of gravel. The upper one is about 200 yards long and 40 yar~s 
49-Geology. 
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wide. The lower is about l'75 yards long and 50 yards wide. 
The lower terrace is cut by two gulches, which expose the gravelly 
exterior. Some gravel has been taken out and the pit is being 
used at present. 
Section of gravel pit on land of Henry Simonson, Dearborn COlmty. 
Feet. 
1. Soil ... : ...................... 0 0 •• 0 0 • 0 0 • 0 0 0 0 • 0 0 • 0 •• 0 ••• : • 0 • 0.1 to 2 
2. Coarse gravel G to 2 inches in diameter). 0 • 0 • 0 0 •• 0 • 0 • • • • • • • • • • • 10 
3. Fine gravel and sand .. 0 ••• , • 0 ••• , • 00.00.00.00.0.0 •• o' • 0 •• •• • 10 
The top of the exposure is 25 or 30 feet below the top of the 
upper terrace, which may be considered to be made up 0'£ coarse 
gravel. It is probal)le that all of these two terraces would he 
available. This piece of terrace, like that on the Burkheim prop-
erty, is situated above the mouth of a small valley leading into the 
Whitewate! River from the west. It. is a common thing to find 
just snch gravel terraces on the upper side and at the mouths of 
tributary valleys. The cause for this is easily attributable to the 
fact that a large volume of water, flowing at a high level in the 
larger valley and bearing quantities of gravel in its current, would 
have its current checked by the entering stream of the tributary 
vaney and would consequently drop some of its load at that point. 
Such an occurrence of gravel may be noticed at thel junction of 
many tributary streams along the Ohio River, and when any ter-
raco is notire!) b1e at such places it is "cry likely that gravel is con-
tained within it. i I I 
Charles OUo.-Southeast quarter section 12 (7 N., 1 W.), Har-
rison TowII: 11 ip. Here a gravel terrare extends for a mile or morc 
northwest from Harrison, Ohio. It is about 40 feet above the 
Whitewater River bottom. This part is 150 yards wide and 200 
yards long. No gravel has been removed, but places on the side 
of the slope show gravel one-half to two inches in diameter. It is 
practically the same kind as is found at the Simonson pit. 
Charles F. FrizeUe.-Southwest quarter of section 12 (7 N., 1 
W.), Harrison Toownship. The terrace extends from the Otto 
farm to about a qu:arter of a mile west of this farm house. Here 
it is nearly a quarter 0'£ a mile wide and it has gradually lowered 
in level from the Otto place, being about 20 feet above the river 
bottom. 
Catherine 8tenger.-Southeast quarter of section 10 (7 N., 1 
W.), Harrison Township. At this place are two gravel terraces. 
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The first is about 50 feet above the bottom land, is 150 yards wide 
and a quarter of a mile' long.. The second terrace is about 20 feet 
lower and 1S 50 by 150 yards in area. 
The frequent occurrence of gravel along this pike furnishes a 
ready material for UBe thereon. It makes a good road metal, al-
though, during a dry time, it loosens up considerably. 
M. V. Fox.-Northwest quarter of section 10 (7. N., 1 W.), 
Harrison Township. A gravel terrace extends for about one-
fourth of a mile, and with a width of 20 to 40 rods. It is about 
25 feet above the bottom land. Twenty-five feet above this ter-
race a narrow strip of terrace, one to ten rods in width, clings to 
the sides of the steep limestone bluffs. 
G. H. Meyer.-Northeast quarter of section 5 (7 N., 1 W.), 
Harrison Township. On this place there is an extensive widening 
of the high terrace. About a half mile southeast of the house the 
wagon road leaves the valley of the Whitewater and passes up a 
small ravine to the northwest toward Trenton. The terrace is 
here about one-fourth of a mile wide, and more than that in 
length in Dearborn County, extending into Franklin County .. 
John lJ. L(J;, Croix Estale.--Southwest quarter of section 4 (7 
N., 1 W.), Logan Township. A portion of a low terrace 25 feet· 
above the bottom land and 40 feet above the river bed, extends for 
half a mile with a width of 10 to 15 rods. About 15 feet higher 
up another terrace appears, and this extends back from the river 
20 to 30 rods. 
Fra,nh: H. Viel.-Southeast quarter of section 14 (7 N., 1 W.), 
Harrison Township. The gravel terrace, which for about two 
miles has been scarcely represented, here widens out to one-fO'urth 
mile in width and extends for a mile or sO' down the valley. Some 
cemented gravel occurs here. 
Da,ir Bros.-Southwest quarter of section 13 (7 N., 1 W.), Har-
rison Township. Just east of Viel's place both terraces appear. 
The lower is about 40 rods wide and extends as far east as the 
point where the road forks, one branch running south up the hill, 
the other running east to Harrison. The upper terrace is 40 rods 
wide and extends 'some 50 rods farther dovm the vaJley. 
In the valley of Tanner's Creek and those of its branches lime~ 
stone crops out on the hillsides. 
At New Alsace, limestone occurs under about, 10 feet of soil and 
glacial drift. About. a mile and a half west of New Alsace, on a 
branch of Tanner's Creek, northeast quarter section 31 (8 N., 3 
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W.), limestone is found in the creek bed. There is also an out-
crop on the hill 10 to 20 feet above the creek and on the road a 
short distance west of the stream. It is a hard, fine-grained lime-
stone, with few or no fossils. Above this is a coarse-grained fos-
siliferous limestone. 
At Lawrenceville, a limestone outcrops in the sides of the val-
leys near town. Also about two and a half miles south of Law-
renceville, ·northwest quarter section 30 (8 N., 3 W.), a fine-
grained, hard limestone outcrops in the bottom of a ravine by the 
road. The outcrop is about 20 feet below the generalleve~ of the 
surrounding country. By stripping one to eight feet, two or three 
acres would be uncovered. Similar conditions might be found in 
many parts of this locality, although it is high land, not cut by 
deep valleys. 
John Wiesahan.-South part of the southwest half of section 6 
(6 N., 2 W.), Jackson Township. Limestone crops out in many 
place~ 00 this farm and there are at least 20 acres which would 
be available with two to three feet of stripping. The rock, as 
is common in· this :formation, is generally thin-beddedr two to 
. ten inches thick, possibly some 18 inches thick. It is of hard 
quality and well suited to pike making. The rock is easily 
quarried, being interbedded with soft shale. A few instances were 
noticed where this kind of rock had been used 00 roads. Some 
parts were in good condition; .others were quite dusty, due prob-
ably to an excessive application of dirt. But as no properly con-
structed road has been made, it is difficult to form a fair esti-
mate of the suitabilit.y of the rock for road making. 
Samples of stone from one of the outcrops were secured and 
sent to Washington; D. C., tor testing in the U. S. Road Labora-
tory. The results of the physical test were as follows: 
Re8ults of PhY8ical Te8t8 of Ordovician Limestone from the land of John 
Wie8ahan, Weisburg, Dearborn County.· 
Specific gravity................. 2.7 French coefficient of wear. 8.3 
Weight per cu. ft .......... (lbs.) 168.4 Hardness.. .. .. .... .. .. ... 2.5 
Water absorbed 'per cu. ft.: (lbs.) .62 Toughness. . . ... . . . . . . . . . . . 8 
Per cent. of wear.............. 4.8 Cementing value-Dry.... 44 
Wet.... 59 
"Below the average in hardness and toughness for limestone, and 
about the average in resistance to wear, with good cementing value. Ex· 
cellent for highway and country-road traffic."-Page . 
• For standard of comparison see p. 79. 
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A chemical analysis of the sample made at the same laboratory 
resulted as follows: 
Chemical Analysis of Ordovician Limestone from the land of John Wiesahan, 
Weisburg, Dearborn County. 
Per cent. 
Alumina (AI,O.) ................................................. .80 
Iron oxide (E.'e20.) ............................................... .51 
Lime (OaO) ..................................................... 52.65 
Magnesia (~fgO) ................................................. .50 
Phosphoric acid ................................................. .10 
Insoluble in hydrochloric acid ............................ ,....... 5.00 
Loss on ignition ................................................ 40.69 
Total ....................................................... 100.28 
In this part of the county rock can be obtained within a hauling 
distance of two milee, while for few roads would it be necessary 
to haul for more than one mile. The rock is near the surface, and 
a stripping of two feet would lay bare unlimited amounts of 
limestone. 
Terrac~ of silt extend up the creek vaneys six or eight miles, 
but no gravel occnrs corresponding to the gravel deposits of the 
Ohio valley. 
On the divide between Tanner's Creek and North Hogan Creek, 
the limestone is six to ten feet below the surface, decreasing in 
depth as the slopes of the valleys are reached. Rock could be ob-
tained in any part of Manchester Township on the level upland at 
a depth of six to ten feet., or by hauling from the hillsides not 
more than two miles. No quarries exist, as it is easy to obtain 
what is needed from the hillsides and valleys. 
The roads in this townE,hip (Manchester) are in very poor con-
dition, none 'being piked except the road from Lawrenceburg to 
Manchester. Some broken rock has been placed in spots, but has 
only resulted in making a very rough road. 
From Moores Hill to Dillsboro, thence through the southern part 
of Dearborn-County to Aurora, limestone is abundant and easy of 
access for quarrying. South Hogan Creek ab.ounds in fragment-
ary rook, which has been brought by the water. The hills above 
South Hogan Creek are full of rock from the top to the creek level, 
some 175 feet below. Hard limestone, fine-grained, gray-blue, one 
to six inches thick, alternates with 8Mt blue shale. These condi-
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tions make not only greater ease in quarrying, but give a rock 
of suitable size to run into the crusher. 
Thomas Croxton.-Northwest quarter of section 7 (4 N., 3 W.), 
Olay Towmthip. Limestone outcrops on South Hogan Oreek near 
the B. & o. S. W. Railway station at Dillsboro. A number of 
thick beds of a hard, bluish gray limestone reach from the water's 
edge to the top of the bank. None has been used for, road mate-
rial. The amount availab1e is unlimited. A sample of stone se-
cured from a ledge about six feet above the water was sent to 
Washington, D.O., for testing in the U. S. Road Laboratory. 
The results of the physical test were as follows: 
Results of Physico:! Tests of Ordovician Limestone from the land of Thomas 
. Croxton, Dillsboro, Dearborn County. * 
Specific gravity.. .. .. .. .. .. .. .. . 2.7 
Weight pel' cu. ft. ......... (lbs.) 168.4 
'Vater absorbed pel' cu. ft.. (lbs.) .78 
Pel' cent. of weal'. . . . . . . . . . . . . . 4.8 
French coefficient of wear. 8.3 
Hardness................. 9.8 
Toughness. . . . . . . . . . . . . . . . 7 
Oementing value-Dry. . . . 67 
Wet. ... 100 
"A rather hard limestone, somewhat low in toughness; of average re-
sistance to weal' and excellent cementing value. Should give excellent 
results under highway and country-road traffic."-Page. 
A chemical analysis of the sample made at the same laboratory 
resulted as fonows : 
r:ltemical Analysis of Ordovician Limestone from the land of Thomas Cl'Ox/on, 
Dillsboro, Dearborn Connty. 
Per cent. 
Alumina (Al,03) ................................................. .76 
Iron oxide (Fe,O,) ............................................... .25 
Lime (CaO) ..................................................... 52.20 
Magnesia (MgO) ................................................ .50 
Insoluble in hydrochloric acid. ... ... ... ... ... ... .. . ... . .. ... .. .. .. 5.45 
Loss on ignition ................................................. 40.36 
Total ....................................................... 99.52 
The pike from Dillsboro to Aurora has been built 50 years. It 
is one of the smoothest roads in all the urea traversed. Even III 
the dry time in which it was viewed it had a hard surface, with 
very little dust. It was built from rock picked up from the fields 
"For standard of comparison s{'{' \l. 79. 
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and valleys in the vicinity. The rock was broken up by hammer 
and the grades are moderate and not badly washed. 
Thomas Balcer.-N ortheast quarter of sedion 29 (5 N., 1 W.), 
Center Township. About a mile and a half north of Aurora there 
is a small portion of terrace from which gravel has been removed. 
Some 15,000 yards have been taken out. The deposit lies like 
a delta in the mouth of Wilson Creek. 
Section of gravel pit on land of Thomas Baker. 
Feet. 
1. Loess-like, buff colored silt. ................................ .4 to 10 
2. Fine gravel (1-16 to ! inch diameter)......................... () 
3. Coarse gravel (l to 1 inch diameter). . . . . . . . . . . . . . . . . . . . . . . . . . () 
4. Coarse sand ............................................... 2+ 
The deposit extends back some 40 rods, but since there is such 
a great depth of silt, not much more gravel can be taken out 
readily. Gravel is not used to a great extent in this vicinity. 
A continuation of this terrace north of 'Wilson's Creek and east 
of the wagon road may contain gravel. No other gravel deposits 
appear between Aurora and Lawrenceburg. 
In the Ohio River north of Aurora there is a gravel bar about 
a mile long and some 20 rods wide, averaging three feet deep, 
which is accessible only at low water in the river. This gravel 
is used on the streets in Auro-ra· for concrete work, etc. 
River V1:ew Cemetery.-Northwest quarter of section 9 (4 N., 
1 W.), Center Township. ,1 ust north of the wagon bridge over 
Laughery Oreek there is an extensive gravel terrace, part of which 
is occupied by the River View Oemetery. The terrace is about 
60 feet above the Ohio River. Gravel occurs in irregular deposits. 
In some places it is coarse, in others it is as fine as sand. A well 
dug for cemetery purposes shows a section of 16 feet of soil and 
100 feet of gravel. 
Mr. Ne'l'it.-East half of section 8 and west half of section 9 
(4 N., 1 W.), Center Township. This is an extension of the 
same terrace as the above. The terrace extends west from the 
road about three-quarters of a mile on the no-rth side of Laughery 
Oreek, with a width of about one-fourth of a mile. Some 125 
acres are probably underlain with gravel. 
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OHIO COUNTY. 
Area in square miles .......................................... . 
Population in 1900 ...............•...............••............ 
Miles of public roads .....................•..................... 
Miles of improved roads ...................................•.... 
Percentage of roads improved ................................. . 
Miles improved with graveL .................................. . 
Miles improved with crushed stone ............ , '" ............ . 
Average original cost of gravel roads per mile ............. , .... . 
Average original cost of stone roads per mile ........ , .......... . 
Total original cost of improved roads .......................... . 
Annual cost of repairs per mile on gravel roads 5 years old ..... . 
Annual cost of repairs per mile on stone roads 5 years old ....... . 
Miles of improved roads (stone) built in 19015 ............ , ...... . 
Miles of improved roads contracted for 1906 .................... . 
First improved roads built .................................... . 
Number of miles of toll roads yet in operation ................ , . 
Propertion of Improved roads built since 1895 (per cent.) ........ . 
Satisfaction of farmers with investment in improved roads-
87 
4,724 
160 
35.5 
22.2 
4 
31.5 
$1,200 
$1,964 
$66,671 
$100 
$100 
2.75 
None 
1869 
10 
50 
"The majority are well satisfied." 
Authority .............................. Jas. W. Oorson, County Auditor 
Ohio Count~ is similar to Dearborn in regard to the amount of. 
available rock and the ease of obtaining it. The county is onl~ 
fairl~ provided with pikes. Some important roads between vil-
lages are in the poorest. condition imaginable. 
A rook road running west from Rising Sun about se,ven miles 
was mainl~ completed in 1893. Some parts were built recently 
and have not become packed. It is now in good conditiorn most of 
the way. It foUows the valley of Arnold Creek and was corn-
structed of loose rock obtained all along the route. 
There is a pike, mainly of gravel, six miles in length, leading 
from the northwest cornel' of section 33 (4 N., 2 W.), Union 
Township, along the south side of Laughery Creek toward Aurora. 
It is a fairly good road, but the gravel used was rather fine, aver-
aging about one-fourth inch in diameter, with considerable sand. 
A portion of this road has a rock bed topped with gravel. The 
gravel forms a good surface, but washes badly on the hills. 
A gravel pike runs from Rising Sun northward to meet the 
pike in Dearborrn County running to Aurora. It is in poor con-
dition, being rough and muddy in a wet time. 
A good stone pike runs from Rising Sun to Aberdeen, a dis-
tance of about nine miles. It has been built fO'l' many years. 
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Gravel occurs in Laughery Oreek from the mouth of South Fork 
to near the mouth of Laughery Oreek. The bars are sometimes 
as large as 100 yards long by 5 yards wide. The-material is rather 
coarse, ranging in size from one-fourth inch to three inches in 
diameter. No bank or terrace gravel was observed along this 
creek. The amount of available gravel would not be sufficient 
for all roads in the vicinity, but since the hillsides are all filled 
with rock there would be no need to depend on the gravel. 
Ohio Oounty is much cut by valleys, and there is no place in the 
whole county where good limestone for roads may not be quarried 
within one-half mile of the place where it is needed. The soil is 
6 to 15 feet deep on the upland, and diminishes in depth toward 
the slopes. The rock crops out on the sides of all ravines. Quar-
rying is not necessary, since it is easier to gather the loose rock 
from the surface, even though by so doing a little longer haul is 
made. 
Ohio River terrace gravel occurs in abundance in the vicinity of 
Rising Sun. The upper terrace, some 60 feet above the river, be-
gins at the northern edge of Rising Sun and extends some two 
miles to a small creek on B. B. Loring's farm, soothwest quarter of 
section 26 (4 N., 1 W.), Randolph Township, where the,re is a 
small gravel pit. This terrace averages one-half mile in width, 
narrowing toward the north and the south. 
As usual in the high terraces, the gravel is quite near the sur-
face. About 15 fee~ lower is another terrace, lying along the 
eastern and southern sides of the upper terrace. -This terrace ex-
tends about a mile and a half farther down the valley and lies be-
neath most, of the town of Rising Sun. The relati~ boundaries 
of these gravel terraces may be seen on the map. Excavations 
made in Rising Sun show the gravel to be from three to four feet 
below the surface in the second terrace and 24 feet below the sur-
face on the lowest terrace, which is some 30 feet above the river. 
Dry Branch Oreek, at a point about 40 rods north of the city 
limits, has cut into the terraces and has washed much gravel out 
into its channel. This gravel covers the bottom of the creek, thus 
obscuring the little water that is in it and giving rise to the 11. me 
of the stream. 
,Henry Schroeder.-Sonthwest quarter of section 34 (4 N., 1 
W.), Randolph Township. A sample of limestone from this farm 
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was tested at the U. 8'. Road Laboratory, with the results shown 
in the table. This is practically the same rock that is used all 
over the county, where roads are being built of stone, and the 
quantity is unlimited. 
Result8 of Physical Test8 oj Ordovicinn Limestone from land oj Henry Schroeder, 
Ohio County. 
Specific gravity ...... " .. .. .. .. . 2.7 
Weight per cu. ft .......... (lbs.) 168.4 
Water absorbed per cu. ft..(lbs.) .46 
Per cent. of wear. . . . . . . . . . . . . . 5.5 
French coefficient of wear. 7.3 
Hardness. . . . . . . . . . . . . . . .. 4.7 
Toughness. . . . . . . . . . . . . . . . 9 
<Rmenting value-Dry. . . . 15 
. Wet.... 98 
"A .soft limestone of average toughness with a low resistance to wear, 
but with a good cementing value. Suitable for light traffic or as a binder 
in connection with harder material."-Page. 
A chemical analysis of the sample, made at. the ~amf\ laboratory, 
showed the following results: 
Chemical Analysis of sample of Ordovician Limestone from land of Henry 
Schroeder, Ohio County. ] , Per cent. 
Alumina (AI20.) ................................................... .73 
Iron oxide (Fe20 3) ••••••••••••••••••••••••••••••••••••••••••••••• .25 
Lime (CaO) ..................................................... 53.15 
Magnesia (l\fgO) ................................................ .63 
Phosphoric acid (P ,05), • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .38 
Insoluble in hydrochloric acid ................. ··················· 2.92 
Loss on ignition ................................................. 41.90 
Total ••••• , •• '0' •••••••••••••• 0 ••• ,0' •••••••• 0 •• 0 ••••• 0 ••••• 99.96 
SWITZERLAND COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 
Population in 1900................. .. .. .. . . .. . . . . . . . . . . . . . . . . .. 11,840 
Miles of public roads .......... ; . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 345 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 
Percentage of roads improved .......................... ···.···· 31.3 
Miles improved with graveL ......................... ·········· 28 
Miles improved with stone ... , ..... , ....... , .. ,. '" .. , ... . .. .. .. 80 
Average originar cost of gravel roads per mile. .. .. .. ... .. .. .. ... $1,300 
Average original cost of stone roads pH mile. . . . . . . . . . . . . . . . . . .. $1,800 
Total original cost of improved roads ...... , .. , ........ , ........ $180,400 
Annual cost of repairs per mile on gravel roads 5 years old. . . . . . $50 
Average cost of repairs per mile on stone roads 5 years old. . . . . . $70 
Miles of improved roads built in 1!Y}5 ............... ' ........ ,.. None 
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Miles of improved roads contracted for 1006. .. .. .. .. .. .. .. .. .. .. None 
First improved roads built..................................... 1851 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 80 
Satisfaction of farmers with investment in improved roads. .. .. . Good 
Authority ............... " ............... L. !- Woollen, County Auditor 
A number of miles of pike road have boon built in Switzerland 
County during the past five years, and the county compares very 
favorably in the amount Qf improved roads with the other counties 
of the area under consideration. The extent of limestone available 
for road-making is unlimited. The rock formation is in the east-
ern part, similar to that of Dearborn and Ohio counties; in the 
western part higher formations appear. The surface is alsQ like 
that of those counties, being much dissected by valleys. The out-
crops of rock are very numerous on the hillsides, while much rock 
is washed down intOi the stream beds. In the northern part, where 
the surface is more level and less cut by valleys, the limestone does 
not appear at the surface; but it is usually not over eight or ten 
feet below. 
There are probably greater deposits of gravel along the Ohio 
River in this county than in any other county of this area. On 
none of thel smaller streams is there found gravel worthy of men-
tion, although many of them contain loose stones of a size varying 
from OIne inch to ten inches in diameter. No great use. has been 
made of these extensive river deposits, and for part of the way 
the "river road" itself has not received the benefit of a gravel top. 
At the mouth of Grant's Creek, northwest quarter of section 27 
(3 N., 1 W.), Posey Township, there is a portion of terrace which 
may contain gravel. Its position at the mouth of Grant's Creek 
valley would indicate this. There are about three acres in the de-
posit here. 
Near the middle of the west half of the southwest quarter of 
section 30 (2 N., 1 E.), Posey Township, lies the north end Qf 
a large tract of terrace gravel. This point is about 30 rods west 
of the Gibson house and just west of the mouth of a small creek. 
The area embraces a high terrace, about 60 feet above the river, 
and lower terraces. The eastern limit is the Ohio River. The 
western limit passes just east of the high rocky bluffs running 
SQuth through the middle of section 3i (2 N., 1 E.), southwest 
through tlie west half of section 6 (1 N., 1 E.), and through the 
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western part of section 7 (1 N., 1 E.), mee1ting the river about half 
a mile northeast of Patriot. This area comprises about three sec-
tions of land. The gravel may be found at a depth of from one 
to four foot. It is of g?od quality, and in size ranges from one-
fourth of an inch to two inches in diameter. In SQme places a few 
large stones, five to eight inches in diameter, occur. The grave~ 
is mostly limestone, but a considerable portion is shale, greenstone, 
flint, etc. 
Almira. Abbott.-SectiO'n 7 (1 N., 1 E.), Posey Township. A 
large gravel pit occurs by the roadside about one and a half miles 
northeast of Patriot. AbO'ut 150x30 yards, 20 feet deep, have 
been removed. The gravel ranges in size from one-fourth of an 
inch to two inches in diameter, and the depO'sit is covered with 
from two to four feet of soil. Gravel is being hauled from this pit 
for the repair of the pike in this vicinity. 
One of the least improved parts of the river road in this cO'unty 
lies directly over the rich deposit of gravel near the Gibson place. 
Through sections 25, 36 and 35 (2 N., 1 W.), the roads have not 
been graveled. The tract of grave] above referred to' averages at 
least 50 feet in depth, or what WO'uld equal 150,000,000 cubic 
yards. 
An area two or three miles SO'uth of Patriot, including parts of 
sections 30 and 31 (1 N., 1 E.), and parts of sections 25, 35 and 
36 (2 N., 1 W.), as shown on the map, does not strictly produce 
gravel, but it is underlain by gravel at a depth of from 12 to 40 
feet. Gravel bars occur along the river in this locality, and from 
these it is obtained for roads in the neighborhood. At low water 
the gravel appears as a gently sloping beach rising from the water's 
edge to a width of five to ten rods. The gravel contains many peb-
bles of black shale and greenstone, some gr.flnite and some lime-
stone. This river gravel contains little cementing material, and, 
as a rule, does not pack well on roads. 
At Vevay the high terrace ha·s a width of nearly half a mile, 
while the lower terrace is much narr(Ywer. There is an extension 
of this terrace for most of the distanee between the mouths of In-
dian and Plum creeks. This higher terrace is not overflowed by 
the river in its highest stages. At. the west edge of town t.here is 
an old gravel pit in the edge of the terrace, containing about ten 
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feet of silt and 50 feet of gravel. The pit is not in use now. In 
size the gravel varies fron: one-fourth inch to two inches in diam-
eter. 
Amy Gola.y.-South half of section 7 (1 N., 2 W.), Jefferson 
Township. A gravel pit in the edge of the terrace just east of 
the mouth of Plum Creek shows 8 to 10 feet of bluff silt' above 12 
to 15 feet of gravel. The gravel is good, one-fourth inch to one 
inch in diameter. About 6,000 yards have been removed. There 
is an unlimited amount left. Here, as in some other places, there 
are cemented portions. In some places of this exposure there 
is a six-foot layer of sand between the silt and the gravel. 
East of Plum Creek the high terrace extends only about one-
fourth of a mile. From there to Markland the river generally 
keeps near the bluffs. At 1.farkland the middle terrace begins and 
extends toward Florence, gradually rising to the height of the 
highest terrace near that town. It is about half a mile wide. 
Will Armstrong.-Northwest quarter of section 6 (1 N., 1 W.), 
York Township. The only gTavel pit observed in this neighbor-
hood has been opened on this farm in a field about half a mile 
below Florence. The pit is in the edge of the upper tm-race. 
About 15,000 cubic yards have been excavated. The gravel is 
coarse and fine, with much sand. About five miles of road have 
been graveled from this pit. It was used on roads between Mark-
land and Florence, north of Markland and north of Florence. It 
is too sandy to make good roads. There are about ten feet of silt 
on top of the gravel. 
Mr. Bodey.-Parts of sections 26 and 35 (2 N., 1 W.), Posey 
Township. A gravel pit is looated on the east side of this farm, 
about one-half mile from the Ohio River. It is on the highest 
terrace, which extends eastward, embracing the larger part of the 
bottom land in this bend of the river. The gravel is one-quarter 
of an inch to an inch in diamerter. This pit is not used now, 
owing to the fact that the gravel became too fine for road making, 
and was rejected for that purpcse. 
Mrs. Abbie North.-Part of section 31 (1 N., 1 E.), and part 
of section 36 (2 N., 1 W.), Posey Township. About one-fourth 
mile northeast of this farm house a terrace begins, and, rapidly 
widening as the bluffs retreat to the west, extends about two miles 
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southwestward to the neighborhood of the Bodey farm and to the 
river on the south. 
At the mouth of Indian Creek some very coarse gravel has been 
washed down. This would require crushing in order to be used 
on roads .. 
In other parts of the county there is scarcely enough gravel to 
be worth mentioning. A small amount is obtainable on Indian 
Creek, south of Aaron postoffice. It is used to some extent in re-
pairing roads in the vicinity. 
From Vevay to Bennington there is a good pike. It was built 
20 or 30 years ago from rock gathered up near at hand. The pike 
is smooth and is kept in good repair as occasion requires. There 
is no place where rock need be hauled over half a mile, since lime-
stone occurs throughout all the region. 
George H otchkiss.-Sontheast qnarter of section 9 (5 N., 12 
E.), Pleasant. Township. In this region limestone comes to with-
in four to ten feet of the surface. Rock was quarried on this farm, 
it being taken from near the top of the divide between Indian 
and Indian-Kentuck creeks. The rook is found in beds of six 
inches to four feet thick. Five thousand loads were quarried for 
pike. Two hundred aCrAS are easily available on this farm and 
the farms of H. B. Voris and James S. Paully. 
Samples of rock from this deposit were secured and sent to 
Washington, D. C., for testing in the U. S. Road Laboratory. 
The result" of the physical tests were as follows: 
Results of Physical Tests of Niagara rJmestone frum the land of Geurge 
J[otchkis." SU(fpville, S1.1J1:lzerland County. 
Specific gravity.. .. .. .. .. .. .. .. . 2.7 
Weight per cu. ft .......... (lbs.) 168.4 
Water absorbed per cu. ft.. (lbs.) .8 
Per cent. of wear .... , ., .. .. .. . 4 
French C<Jefficient of wear. 9.9 
Hardness................. .3 
Toughness ...... , . . . . . . . . . 9 
Cementing value-Dry. . . . 10 
Wet.... 20 
"A rather soft rock, about the average for toughness in limestone, 
with fair resistance to wear, but tather low in binding power. Best suited 
for country-road traffic."-Page. 
A chemical analysis of the sample made at the same laboratory 
resulted as follows: 
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Chemical Analysis oj Niagara Limestone jrom land oj George Hotchkiss, 
Soapville, Switzerland County. 
Per cent. 
Alumina (AI20.) ................................................. .63 
Iron oxide (Fe20.) ............................................... .51 
Lime (CaO) ..................................................... 49.55 
Magnesia (MgO) ................................................ 3.46 
PhosphQric acid (P20,) ............ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26 
Insoluble in hydrochloric acid .. :................................. 6.24 
Loss on ignition ................................................. 39.28 
Total ....................................................... 99.93 
"The Insoluble portion is clay." 
Mrs. S. P. Harper.-East, half O'f the southwest quarter O'f sec-
tion 9 (5 N., 12 E.), Pleasant Tuwnship. A limestone quarry has 
been opened and about 3,000 cubic yards have been removed; The 
following· section is exposed. 
Section oj Quarry on land oj Mr8. S. F. Harper. 
Feet. 
Soil 
Disintegrated limestone and shale. . . . . . . . . . . . . . . . . . . . . . . .. 8 
Hard greenish-purplish colored limestone in layers 6 inches 
to 2 feet thick. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12 
Inche8. 
6 
The rock is not largely fossiliferous, but is fine-grained and hard. 
The outcrop is on the side, of a small valley about 30 rods north-
west of the farm house, and is easy of acce,ss. This rock has been 
used on a new pike toward the north line of the county. Eighty 
acres are available. The upper part of this rock is similar to' the 
sample tested from the Hotchkiss quarry. 
O. M .. Gopher.--Northwest quarter of section 9 (r. N., 12 K), 
Pleasant Township. A section of rock frO'm the top layer exposed 
on this farm to the formation outcropping in the middle part of 
Mrs. Harper's quarry is as follows: The upper layer is a soft-
medium, sandy limestone, yellowish in some parts; drab-colo.red 
in others. Below this is a friable limestone~ somewhat fossilifer-
ous, gray colored, rather coarse texture, cracking on exposure to 
sun and weather. This layer is similar to that from which the 
sample from the Hotchkiss farm was taken. Below this is a fine-
grained, blue-purple limestone similar to the rock at the base of the 
Harper quarry. 
About the middle of section 11 (5 N., 12 K), where a small 
valley crosses the road, the interbedded thin limestone and soft 
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shale Qutcrop. Also. in the bed Qf a branch Qf Bear Creek, which 
crQsses the pike at a point abQut half way between the church and 
Mr. Cooper's place, the same shale-limestone fQrmation appears. 
This is the same as most Qf the upper formatiQn of Ohio CQunty. 
It is prQbably the Lorraine formatiQn. It seems to. be not far be-
low the thick-bedded limestone Qf the quarries just described. 
In the region of AarQn postoffice is a flat "divide," where rock 
dQes not appear at the surface. About half a mile southeast of 
Aaron, where the rQad branches, rock outcrQPs on the hillside and 
in the bed of a small valley. This could be quarried, with one to 
three feet Qf stripping, over a large area. 
Harry Blodget.-East half of northwest quarter of section 3 (3 
R, 3 W.), Cotton Township. On this farm, in making a cistern 
12 feet deep, rock was penetrated several feet.. This was on the 
level highland divide between the valleys of Laughery Creek and 
the Ohio River. AcrQss the road from this place rock was struck 
in a well at a depth of 12 feet. The divide here is about three-
fourths of a mile wide. 
About 40 rods east of Fairview, near the head of Sugar Branch, 
and on the hill between the creek and the village, rock crQPS out in 
the road. One to two acres CQuld be laid bare with one to three 
feet of stripping. Much could be obtained with Qne to four fee't 
of stripping. 
From Fairview to East Enterprise many small valleys cut the 
road and rock outcrQPs Qn the sides of all these valleys. 
The road from Soapville to East Enterprise is not improved, 
thQugh it is a much traveled road. From East Enterprise a good 
pike leads to Patriot by way of Quercus Grove. 
Rock fQr the East Enterprise end of this pike was obtained from 
the Dunning farm east of town. On the upland level rock is from 
10 to 15 feet below the surface and crQPS out in many valleys. 
George W. Oa:ks.-NQrthwest quarter of section 1 (3 N., 2 W.), 
Cotton Township. Rock is obtainable in considerable quantities 
on this farm. 
Around Quercus Grove tho limestone is near the surface. A 
cistern dug about Qne mile southeast of the village penetrated rock 
at a depth of eight feet. It is thus seen that even in this most level 
part Qf the county the rock is not too far below the surface fm~ 
quarrying. 
ROAD MATERIALS OF SWITZERLAND COUNTY. 785 
:From Quercus Grove to Patriot there are some parts of the road 
where the pike has been. made on one side of the highway, space 
having been left for a dirt road. This arrangement is not con-
ducive to the maintenance of the best conditions on the pike, since 
the loose clay of the road is much washed from the hillsides down 
upon the pike in its lower parts. A covering of mud two to 
six inches deep is thus frequently found upon these lower parts 
after every hard rain. 
SamueZ Loc7ce.-Part of the southeast quarter of section 14 (2 
N., 3 W.), Jefferson Township. A sample was taken from the 
hillside on this lot in the real' of Vevay and tested at the Road 
Laboratory at Washington, D. O. It is practically the same kind 
as is obtainable in all parts of the county. The results of the 
physical tests were as follows: 
Results oj Physical Tests oj Ordovician Limestone from land of 8amu'el Locke, 
Vevay, Switzerland County.* 
Specific gravity.. . . . . . . . . . . . . . . . 2.7 French coefficient of wear. 7.5 
Weight per cu. ft. ......... (lbs.) 168.4 Hardness.. .... .... ....... 4 
Water abSQrbed per cu. ft .. (lbs.) .57 Toughness. .. .. .. .. .. .. .. . 8 
Per cent. of wear. . . . . . . . . . . . . . 5'-'" Oementing value-Drry. . . . 25 
Wet.... 46 
"Somewhat above the average in hardness for limestone, but below 
in toughness and resistance to wear; cementing value good. Best suited 
for light highway and country-road traflic."-Page. 
A chemical analysis of the sample made at the same laboratory 
resulted as follows: 
Chemical Analysis oj Ordovician Limestone j1'Om land oj Samuel Locke, 
Veva,y, Switzerland County. 
Per cent. 
Alumina (AI,O,) ..... , ................................... ,....... .33 
Iron oxide (Fe,O,) ..... ,......................................... .25 
Lime (CaO) ..................................................... 54.50 
Magnesia (MgO) ................................................. Trace 
Phosphoric acid (P,O.)........................................... .62 
Insoluble in hydrochloric acid.................................... 2.2S 
Loss on ignition ................. " ....................... " ..... 42.14 
Total ....................................................... 100.12 
'For standard of compariS(}D see p. 79. 
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J:EEFERS01\ COUNTY. 
Area in square miles ............ , ....... , ............. " .. .. .. . 362 
Population in 1900............................................. 22,913 
Miles of public road. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 790 
Miles of improved road .. , ....... , ............... , ....... , ... ... 107.3. 
Percentage of roads improved. ... ... ... .... .. .. .. .. .. .. .. .. .. .. . 13.6 
Miles improved with gravel. ..... , ....... ,. ... ... ... ... ... ... .. . None 
Miles improved with crushed stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107.3 
Av,erage original cost per mile of toll roads purchased. " .. .. .. ... $2,075 
Average original cost per mile of stone roads built. . . . . . . . . . . . . .. $1,282 
Total original cost of improved roads ............................ $177,363 
Annual cost of repairs per mile on stone roads 5 years old. " . . . . $50 
Miles of improved roads built in 1905 ..................... , ..... . None 
Mil-es of improved roads contracted for 1906. .. .. .. .. .. .. .. .. .. .. . None 
First free improv-ed roads built. . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . 1897 
Satisfaction of farmers with investment in Improved roads...... Good 
Authority ................................. G. F. Crozier, County Auditor 
·Of the£!e, 54.71 miles were formerly toll roads which have been purchased by the 
county, while 52.62 miles have been built undC'r the present laws. 
The greater part of J efl'crson County has rock easily aceessible 
for road making, while the gravel is confined mainly to the ter-
races on the Ohio River. From the southwest part of Switzerland 
Oounty a broad gravel terrace enters this county and extends' as 
far as the town of Brooksburg. Many of the streams have more or 
less coarse limestone gravel, 1 inch to 6 or 8 inches in diameter. 
This has been used to a considerable extent, but crushed rock is 
now coming to be generally used for pike building. There is a 
very small amount of flint and iron oxide gravel washed up by 
the freshets on the small streams in the northern and western 
parts of the county. It comes from the soil covering this regiom. 
This makes a good top dressing for roads, but since. it is so lim-
ited in amount it is not to be depended upon, except for some 
slight repairs where it can be conveniemtly used. The flinty gravel 
does not pack and is unusually hard for horses' feet. N () definite 
location of these gravel beds is practicable, but many creeks in 
Lancaster Township have beds of gravel from 5 to 50 square rods 
in area. 
J efl'erson Oounty OWllS no stome crushers, nor are any owned by 
any township therein. Several crushers are oWlled by private 
parties. Much of the rock used on pikes is broken by hand. Sev-
eral old toll roads have been bought by the county. Madison 
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Township has more pikes than any other township in the county, 
since most of the pikes in the county lead to Madison. There are 
many poor roads, but the prospects are encouraging for greater 
improvement. 
S. F. La.mb.-Sect.ion 21 (3 N., 12 E.), Oraig Township, 
Switzerland Oount.y. A small st.ream coming from t.he highlands 
of Swit.zerland Oounty cuts the high terrace in the southwest 
corner of that county and enters the Ohio River about half a 
mile east oft.he boundary between the count.ies of Switzerland 
and .J efferson. On the banks of this stream gravel is exposed in 
several places for about. a mile. Some has been used from this 
farm. 
J. A. Phillips.-Northeast quarter of section 21 (3 N., 12 E.), 
Oraig Township, Switzerland Count.y. This adjoins the Lamb 
farm and has gravel of the same kind as is there found. Some 
of the gravel from these farms has been used on the road between 
I",amb and Brooksburg. It does not pack wen since there is> much 
sand contained therein. 
The road from Lamb to. Brooksburg lies through a region where 
gravel and rock are abundant, but it has received very little im-
provement. For much of t.he way from Lamb to Brooksburg the 
river's edge is bordered with gravel, while the terrace is covered 
with 10 to 20 feet of silt. 
On the McHay farm, northeast quarter of section 12 (3 N., 11 
E.), Milton Tcwnship, about 20 rods south of the mouth of 
Indian-Kent.uck Creek, occurs a prominent exposure of gravel in 
a terrace abont. 45 feet high. The top 10 feet is silt, the rest is 
gravel. This slopes gradually to t.he river's edge a distance of 
some 12 rods. The gravel is % inch to 3 inches in diameter. 
The amount exposed decreases towards Lamb. Below Brooksburg 
coarse gravel lines the river edge for about 1~~ miles. It is hauled 
from here to repair roads ~ear Brooksburg. 
From the west side of the northwest quarter 0.£ section 5 (3 N., 
11 E.), to the southeast corner of sect.ion 33 (4 N., 11 E.), the 
river is edged 2 to 10 rods wide with the coarse limestone gravel 
that has been washed out of the rocky banks. This gravel if; 
used on the streets of Madison, the larger pieces> being broken up 
with hammers as it is applied. 
Not. much gravel occurs between Erooksburg and Madison. 
788 REPORT OF STATE GEOLOGIST. 
Some coarse gravel is washed out by swift streams emptying into 
the Ohio. River. At Madison the terrace begins near the east 
end Df town and extends to the mouth of Olifty Oreek The city 
is built largely Dn the upper terrace, where gravel comes to within 
6 or 7 feet of the surface. 
From MadisOon to Marble Hill several depOosits Oof gravel occur. 
Many intermittent streams bring down CDarse limestone gravel 
from the neighboring hills. At HanOover Landing there is a strip 
of gravel extending half a mile or so along the edge of· the Ohio 
River. This has been tried on the hill roads, but is fDund tOo be 
very unserviceable on account of the ease with which it is washed 
off by the rains. 
No gravf'l occurs from Hanover Landing to Plow Handle Point. 
In the northwest quarter Oof sectiOon 32 (2 N., 10 E.), Saluda 
Township, the high terrace begins, rapidly widening to about 
40 rods, and extends for about 3 miles at a distance from the river 
of about % mile. Below this the middle terrace extends some 
20 rods tOoward the river. The lowest terrace reaches to the 
river some 30 rOods farther. 
Gravel may be found outcrOopping along the edge of the high 
terrace. On the F. M. Lee farm a large pit has been Oopened. 
A. D. Harrell.-Southeast quarter Oof section 7 (2 N., 9 E.), 
Saluda Township. This farm lies near the south end Oof the ter-
race and a small pit has been opened for repairing the road in the 
vicinity. 
From Saluda Oreek southward to about 1 mile north of Beth-
lehem the river keeps near the hluffs and there is no terrace 
gravel. 
The whole length of the river boundary of this county is marked 
by steep limestone bluffs, some 400 feet high. In order to reach 
the higher level of country, advantage is taken of the little valleys 
which cut through to the river level. In some places the wagOon 
road has been cut along the face of the bluffs, rising with a slope 
of 16 to 2·4, inches tOo the rod. 
The Madison-HanOover pike, seven miles long, has a very easy 
ascent to the top of the bluffs, and the roadway is very smooth. 
This pike has been in use for some 40 years, and a great amount 
of travel passes over it. It is in very good condition. 
Stephen Le'wis.-SDuth half of the southwest quarter of section 
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13 (3 N., 9 E.), Hanover Township. Here is a limestollc quarry 
about 1 mile south of Hanover, near the roadside. Two miles of 
pike were built from this quarry five years ago. The pike was 
built largely from a soft sandy limestone layer found near the top. 
The material is so soft that it easily grinds up into dust and sand. 
When wet, this forms a layer 2 to 3 inches thick of mortar-like 
mud. Other layers of this quarry are of a, hard, fine-grained rock 
that would furnish a road metal far superior to the kind used. 
Section on land oj Stephen Lewis. 
Feet. Inches. 
1. Soil ............................................... 3 to 8 
2. Limestone in 3 to 12-inch layers, firm, hard, contain-
ing: crystals of calcite thinly scattered throughout 5 
3. Limestone, similar to the above except containing 
some sand ................................... . 6 
4. Limestone in 6 to 24-inch layers, buff colored, very 
sandy ....................................... . 9 
5. Limestone, thick-bedded in 2 to 24-inch layers, grayish 
blue in color, a little sandy ..................... . 6 
.N o. 2 of the section contains. few fossils and at the junction 
of this stratum with the next lower has the peculiar dove-tail 
structure sometimes noticed. Stratum No. 4 contains intervening 
layers largely made up of chert nodules, which extend also into the 
layers of limestone. The limestone contains crystals 6f calcite. 
varies much in texture, some layers being soft enough to pulverize 
easily, some being very firm. The few fossils are mainly corals. 
The upper layers of stratum No. 5 contain some chert. Some of 
the layers are _separated by the rough dove-tail structure, the frac-
ture frequently showing a peculiar pearly lustre. 
Samples of rock from this deposit were secured and sent to 
Washington, D.O., for testing in the U. S. Road Laboratory. The 
results of the physical tests were as follows: 
Re8Ults of PhY8ical Te8ts oj Del'onian Lime8tone from Land of Stephen Lewis, 
Hanover, Jeffer80n County.* 
Specific gravity................. 2.5 French coefficient of wear. 3.2 
Weight per cu. ft .......... (lbs.) 159 Hardness .... ' ............ -16 
Water absorbed per cu. ft..(lbs.) 3.58 Toughness. .. .. .. .. .. .. .. . 7 
Per cent. of wear. . . . . . . . . . . . . . 12.3 Cementing value--Dry. . . . '28 
Wet.... 42 
"A very soft limestone, below the average in toughness and very low 
in resistance to wear; cementing value good. Best suited for country-road 
traffic."-Page. 
"For standad of comparison see p. 79. 
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A chemical analysis o~ the samples, made at the same laboratory, 
resulted as follows: 
'" Chemical AnalY8is of Devoni(tf/. Limestone from Land of Stephen Lewis, 
Hanover, Jefferson County. 
Per cent. 
Alumina (AI20.) ................................................. .59 
Iron oxide (FezO.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .51 
Lime (CaO) ..................................................... 30.00 
Magnesia (MgO) ................................................. 19.15 
Phosphoric acid (P20,) ...........................•............ " .... Trace 
Insoluble in hydrochloric acid ................................... " 5.13 
Loss on ignition ................................................. 44.37 
Total ....................................................... 99.75 
Saluda Township had no pike np to the year 1905, but in the 
fall of this year 26. miles were voted to be constructed, some of 
the strongest opponents several years ago being now the most en-
thusiastic in favor of the proposition. While most of the town-
ship is easily supplied with rock, there are some parts little cut 
by valleys, and here the rock lies at 10 to 30 feet below the sur-
face. 
AndreW' Berry.-Southeast quarter of section 8 (2 N., 9 E.), 
Saluda Township. Where a small ravine crosses the road just 
west of this farm house there is an outcrop of black shale, under 
which is a sandy limestone. This stone crops out at several places 
along the road as far north as Edward Berry's place. Several 
acres lie with only a few inches of soil on top of the rock. Lime-
stone caves are frequent in the vicinity. On the Hines Hardy 
farm, southwest quarter of section 8 (2 N., 9 E.), there is also 
rock existing under similar conditions. 
On a small creek north of the Berry place sandy limestone crops 
out 9 to 15 feet abnve the cTook bed. Below this is about two 
feet of very firm limestone, then six or seven feet of friable lime-
stone: with numerous fossils. Bet.ween this place and the Corie 
farm severfll outcrops 0.£ black shale appear along the road. 
James Coric.-Southwest quarter 0.£ section 20 (3 N., 9 E.), 
Republican Township. Limestone outcrops in a small run by the 
road about 40 rods north 0.£ the north line of Saluda Township. 
Shale lies above and crops out on the hillside. 
In the southeast corner of the northwest quarter of section 20 
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(3 N., 9 E.), Republican Township, where the Swanville-Hanover 
pike crosses a small creek, limestone crops out in the ~reek bed and 
for 15 feet above. The stone is similar to the HGt~hkiss sample. 
The sandy layer does not here appear beneath the sh:t1e. Five 
to' ten acres along this valley CGuld be obtained with not more than 
four feet of stripping, while much lies uncovered. 
Hervry Hensler.-Part Gf the southeast quarter of sectiGp 32 
(4 N., 9 E.), Republican Township. About. six miles of pike 
east and west of Kent were made from a quarry opened on the 
banks of Little Oreek, 20 rods north Gf Kent. This is. a sandy 
limestone ledge 16 feet high, underlain by fine-grained limestone. 
NO' shale appears. There is about two feet of SGil on top. The 
pike was made frGm the softer sandy ]ayer. The surface Gf the 
road is moderately even, but has a considerab~e amO'unt of pulver-
ized material on top. 
The west end Gf the Kent pike was built Gf crushed rock and 
covered with creek gravel. This has a smooth top with little dust. 
Rock for this part of the Kent pike came partly from Pleak's 
quarry and partly from Davis's quarry. It is a fine-grained, hard 
limestO'ne, and makes a fine rGad. 
Robert Dunlap.-Southeast quarter of section 35 (4 N., 9 E.), 
Madison Township. Rock outcrops on Ramsey Oreek, which here 
crosses the pike. The rOck is sO' situated as to' be easily quarried .. 
From here down to' Big Oreek :rock may be fGund alO'ng the 
stream. 
J. B. Milligan.-NGrtheast quarter Gf section 16 (3 N., 9 E.), 
Hanover TGwnship. Limestone crops Gut by the rGad. Rook 
was obtained here fo1' twO' miles Gf pike. It is a shaly, fossil-
iferous limestone above, and a hard gray limestGne below. Two 
O'r three acres would be available with considerable stripping. 
J. A. Slider.-Northwest quarter of section 16 (3 N., 9 E.), 
HanO'ver TO'wnship. A limestone clift 20 feet above the creek bed 
has boon used to repair roads in the vicinity. The rock is a dark 
gray, hard, fossiliferous limestone. Several acres would be avail-
able with one to foUl' feet of stripping. Rock from this Detighbor-
hood was used on the pike running south from the HanGver-Swan-
ville pike. It is wearing only fairly well, being easily crushed 
into dust. It was built four years agO'. 
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The Hanover-Swanville pike was built of creek gravel. It has 
been made 40 years. There being no rock bottom, the road is 
easily cut through in times of much rain or when frost is com-
ing out. • 
In the wesrem part 0'£ Graham Township limestone is rather 
difficult to secure and the black shale is used to some extent. 
TweJ!.ty-six miles of pike are to be built in this township, and for 
its entire length rock can be obtained within a distance of one 
mile. 
The road from North Madison to Wirt is made of creek grave,l, 
and, in some places, of gravel over broken stone. It wears up to 
one or two inches of loose material in a dry time, and is not a 
smooth road to tra,vel. 
In sections 16, 17, 20, 21 (4 N., 10 E.), Madison Township, 
and other places in the vicinity, where branches of Olifty Oreek 
reach back into the level upland,limestone can usually be dis-
covered in the creek beds. 
On Herbert's Oreek, where the Deputy pike crosses, there is a 
rock outcrop. Gravel is washed up in the bed of the creek into 
bars containing 25 . to 500 square yards. This gravel consists of 
limestone 50 pel' cent., in pieces three to six inches in diameter, 
and 50 per cent. chert and limestone, one-half to two inches in 
diameter. From Olifty Oreek to Herbert's Oreek are some places 
where the flint gravel top dressing is well packed and smooth. 
This occurs mainly in places where the shade of trees prevents the 
ground from becoming dried out entirely. 
At Wirt, limestone outcrops ()n the banks of Herbert's Creek, 30 
or more feet above the creek bed. Rock underlies the level coun-
try here at 10 to 15 feet below the surface. Herbert's Greek, 
which runs through Wirt, has considerable flint gravel, both in 
the channel and in a low rerrace, just below the wagon bridge. 
Joseph Fisher.-West half of the southwest quarter of section 
17 (4N., 9 E.), Smyrna Township. Mr. Fisher has several 
places on his farm where rock can be conveniently obtained. One 
of these produces hydraulic limestone. A blue limestone, suitable 
for pikes, has been u~d to repair the gravel pikes near by. 
Frank La,w.-Northeast quarter of section 14 (4 N., 8 E.), 
Graham Township. On the north side of the road west of Big 
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Creek, where the road crosses, and about a mile northeast of Gra-
ham, there is an outcrop of very hard, fine-grained limestone, in 
beds one to two feet thick. It is an excellent stone, and has been 
used for building purposes to some extent. 
David Robertson.--Southeast quarter of section 8 (4 N., 8 E.), 
Graham Township. At the edge of the vi11age of Deputy is a 
limestone quarry from which rock has been taken for many years. 
It is located in the bank of Lewis Creek, and the rock rises to 20 
feet above, the creek bed_ It is a hard, gray-blue, fine-grained 
limestone, containing few fossils. Ten to 20 acres are available 
with one to three feet of stripping. The face of the quarry is 
about ten feet high. The layer from which the sample was taken 
is about four feet thick. Other layers are not quite so hard. 
Samples from the quarry were tested in the U. S.Road Lab-
oratory with the following results': 
ResUlts of Physical Tests of Devonian Limestone from land of David Robertson, 
Deputy, J~tferson County.* 
Specific gravity ........... , .. . . . 2.7 
Weight per cu. ft. ......... (lbs.) 168.4 
Water absorbed per cu. ft.. (Ibs.) .43 
Per cent. of wear ............. '. 4.7 
French coefficient of wear. 8.5 
Hardness. . . . . . . . . . . . . . . .. -.3 
Toughness ..... " .... " " . 7 
Cementing value-Dry. . . . 53 
Wet.... 81 
"A rather soft limestone and below the average in toughness; about 
the average in resistance to wear, with good cementing value. Best 
suited to country-road traffic."-Page. 
A chemical analysis of the sample was made at the same lab-
oratory, which resulted as follows: 
Chemical Analysis of Devonian Limestone from the land of David Robertson, 
Deputy, Jefferson County. 
Per cent. 
Alumina (AI20.) ................................................. 1.40 
Iron oxide (Fe20.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23 
Lime (CaO) ..................................................... 31.90 
Magnesia (MgO) ................................................ 15.18 
Phosphoric acid (P20.)........................................... .25 
Insoluble in hydrochloriC acid ..... '" ., .... '" ..... , .. '" ... ... ... 7.88 
Loss on ignition ................................ :................ 42.75 
Total ....................................................... 99.59 
*For standard of comparison see p. 79. 
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The pike from North Madison to Deputy is mainly of flint 
gravel. On Mr. Joseph Fisher's place are gravel bars in Big 
Creek; comprising 800 to 1,000 loads. The gravel is one-fourth 
to two inches in dinmeter. 
Lancaster Township is well supplied with rock, which can be 
obtained on Big Creek and all its branches. In the northeast 
part of the township there are two or three sections without ex-
posure of rock. 
Section at Lancaster Flour Mills, south half of southeast quarter of section 33 
(5 N., 9 E.), LancCU!ter Township. 
Feet. Inche8. 
1. Limestone brownish-gray, hard, fine-grained, 
weathering or diSintegrating into cavernous 
structure ................................... 12 to 14 
2. Limestone blue-gray, hard, fine-grained, somewhat 
thin bedded (3 to 12 inches) ................. . 8 
3. Limestone, . light gray, without chert, but other-
wise like No.2 ............................. . 2 
4. Limestone, variegated, greenish-yellowish, grayish, 
pearly lustre on fresh fracture, fine-grained. . . . 5 
G 
Strata Nos. 2 and 3 are more easily e>roded, so that the massive 
bed above forms an overhanging cliff. S'tratum No.2 contains 
much chert arranged in layers more or less regularly between the 
layers of limestone, some.times embedded in a layer of limestone, 
sometimes forming a distinct layer by itself, one to two inches 
thick. The layer two feet from the bottom is about three inche~ 
thick and is very persistent along the exposure. 
No. 4 is harder than No.3, somewhat shaly in arrangement 
and fracture, slightly arenaceous. 
The above section gives the lower 30 feet of the rock through 
which Big Creek cuts. In many places the cherty upper laye.r has 
disintegrated, leaving a brownish red soil, containing many cherty 
fragment.s, which, being washed out by rains, are collected in the 
st.ream channels. 
From IJancaster to Wirt. rock is found in the valleys of at the 
streams. 
Along the north line of the county from the middle of section 
6 (5 N., 10 E.), to the middle of sect.ion 3 (5 N., 9 K), rock is 
expooed. 
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Monroe Township has rock in abundance along all the larger 
streams. Big Oreek forms a gorge-like valley with rocky sides 
rising 30 to 40 feet above the creek bed. Also in the branches 
of Middle Fork and of West Fork of Indian-Kentuck Oreek, rook 
is available. On the divide between these streams the soil lies 
at a depth too great fGr quarrying, but rock Gn any of the creek 
branches may be found within easy hauling distance. 
James Denny.--Northwest quarter of sectiGn 23 (5 R, 10 E.), 
MGnroe Township. About half a mile north of Bellevierw school 
house and church a little run crGsses the road_ Here rock is ex-
posed, while Gn top of the hill where the house stands rock is 
within eight feet of the surface. 
The Michigan rGad runs in a northerly direction from Madison 
towards Bl'yantsburg, ten miles. It has been built forty years or 
more and is made Gf brGken stone, obtained largely from Indian-
Kentuck Creek. The road lies alGng the divide between Indian-
Kentuck and Big creeks. Throughout its length rock is nGt ex-
posed at the surface for a distance of a mile or mGre on each side. 
Part of the way it is topped with flint gravel. The surface is 
moderately sPlooth and SGlid, but is not kept in very good repair. 
From Brooksburg to Manville alGng Indian-Kentuck Creek fGr 
about two miles the road is to some extent bedded with broken 
rock, but it is a very rough road, as the rock is applied too thinly 
and in too large pieces. The rest of the way it has little Gr no 
improvement- There is some gravel in this creek. A bar ap-
pears in the southwestern quarter of section 24 (4 N., 11 E.), 
comprising half an acre two feet deep. This gravel is a mixture 
Gf fine and coarse limestone and flint, varying from one-fourth to 
five inches in diameter. Some has been used on the rGad nearby, 
and it makes a solid bed with smooth surface. 
Lucy Sinkho1"1I.-Northeast" quarter of section 22 (4 N., 11 
E.), Milton Township. Gravel appears on the bank of the Indian-
Kentuck Creek by the side of the road. There is about four feet 
of silt on top. The gravel is modera.tely coarse, being one t,o 
twO' inches in diameter, with some soil intermingled. 
At Manville there is much gravel in the creeks just above the 
bridges, ill an probability an acre, Gne to two feet deep. It 
varies in size frGm sand to boulders three to six inches in diameter, 
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but is mostly of one to three inches in diameter. It is made up 
largely of limestone. This is used on roads in the vicinity and 
makes a good surface. Farther up the streams the gravel becomes 
coarser and more abundant. 
A large area south of Oanaan is high level country and the roads 
are unimproved. Rock would have to be hauled two to three 
miles for some of the roads. Other parts of Shelby Township lie 
within easier ac(''css to limestone outcrops. 
The Canaan-:M:adison pike, eight miles long, has beoo built 
eight years. It is made of broken stone and topped with creek 
gravel. This gravel, largely of limestone with some flint, forms 
a smooth, hard surface, that does not easily wear into dust. 
Agnes Va1tghan.-Northwest quarter of section 28 (4 N., 10 
E.), Madison Township. Limestone crops out at the head of a 
small valley near the house. This level is probably 30 feet lower 
than the railway station at North Madison, and is the nearest-out-
crop on a direct west line from North Madison. This is a firm, 
gray limestone. About 30 feet lower, farther down the valley, is 
another outcrop. This is of a somewhat sandy limestone, which 
resembles one of the strata at the Lewis quarry. • 
Richard J ohnson.--N orthwest quarter of section 28 (4 N., 10 
E.), Madison Township. The sample was obtained from a hard, 
fine-grained) thin-bedded layer, forming the upper ledge. of a small 
waterfall in a branch of Olifty Creek. Below this layer were 
about eight feet of soft clay and clayey limestone.. This is prob-
ably the lower part of the Niagara fnrmation. Several acres 
would be available with little or no stripping. None has been 
used for roads. 
Samples were tested at the U. S. Road Laboratory with the 
following results: 
Results of Physical Tests of Niagara Limestone from the land of Richard 
Johnson, North Madison, Jeffer80n Coun.ty. 
SpeCific gravity.. . . . . . . . . . . . . . . . 2.6 French coefficient of wear. 7.8 
Weight per cu. ft .......... (lbs.) 165.3 Hardness................. 3 
Water absorbed per cu. ft .. (lbs.) 3.21 Toughness................ 12 
Per cent. of wear. . . . . . . . . . . . . . 5.2 Cementing value-Dry. . . . 36 
Wet.... 53 
"Slightly above the average in hardness for limestone, and fairly 
tough; rather low in resistance to wear, and fairly good cementing value. 
Best suited for light highway and cQuntry-road traffic."-Page. 
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A chemical analysis of the sample made at the same laboratory 
resulted as follows: 
Chemical Analysi8 of Niagara Lime8tone from Land of Richard Johnson, 
North Madison, Jefferson County. 
Per cent. 
AllllUi~~ (AI,O.) ........................................... ,..... 1.14 
Iron oxide (Fe,O,) ................................................ Trace 
Lime (OaO) ..................................................... 52.00 
~ragnesla (MgO) ................................................. 2.30 
Phosphoric acid (P,O.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16 
Insoluble in hydrochloric acid ......................... , " ........ , 1.77 
Loss on ignition ................................................. 42.40 
Total ....................................................... 99.77 
JENNINGS OOUNTY. 
Area in square miles ........... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 380 
Population in 1900 ......................•................... , ... 15,757 
Miles of public roads ............ , ......... , ................... , 621 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218 
Percentage of roads improved .............................. ·.·. 35.1 
Miles improved with graveL ......................... , .. .. .. .. . 6 
Miles improved with crushed stone ........ , .. .. .. .. .. .. .. .. .. .. 212 
Average original cost of gravel roads per mile. .. .. .. .. .. .. .. .. .. $1,348 
Average original cost of stone roads per mile. .. .. .. .. .. .. .. .. ... $1,975 
Total original cost of Improved roads ...... , .................... $426,788 
Annual cost of repairs per mile on gravel roads 5 years old.. .. .. . $25 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $30 
Miles of improved road (stone) built in 1905 ........... , ....... , . 14 
Miles of improved road (stone) contracted for 1906. . . . . . . . . . . . . . . 7 
First improved roaiis built. .......................... ·· .. ··· .. · 1896 
Proportion of improved roads built since 1895 (per cent.)... . . . . . . 100 
Satisfaction of farmers with investment in improved roads. .. .. . Good 
Authority .............................. W. S. Campbell, County .Auditor 
Except for about three miles o:f the west side of .r ennings 
Oounty, it is well supplied with limestone. Some gravel is used 
to' repair roads, but it is not considered desirable :for permanent 
and exclusive use. In most townships the aim is to use crushed 
rock. There are no gravel banks. All the gravel that occurs is 
:found as bars in streams. It is flinty and sandy and is not good 
road metal. 
This county is one o:f the most advanced in the improvement 
of roads. While for some parts rock must be hauled three or four 
miles, the roads have not been neglected on that account. Roads 
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are built by contractors. A few townships own crushers. Both 
white and "blue" limestones are used. Some sandy limestone has 
been placed on one road southwest of Vernon. 
About one mile east of Grayford limestone outcrops in a, small 
run by the road. The limestone is a firm, gray and cavernous 
stone, about five acres of which are available. Black shale out-
crops on top of a hill 40 rods east of Grayford. 
The pike running from Vernon to the Ripley County line by 
way of San Jacinto was built seven years ago. The two miles 
next to Vernon are mainly of gravel. The rest is rock. Two 
miles of pike east of Grayford is in poor condition, owing to 
excessive wash bv rains. The side ditches have washed back 
_ v 
into the road, so that the rock is falling out. In some places the 
soil has washed down and covered the lower parts of the road, mak-
ing much mud in a wet time. ]'arther east, where the country is 
not so hilly, the pike- has not washed so badly. This road was 
not graded enough before the rock was applied and there is little 
if any slope to the surface. The rock used here makes a smooth, 
hard surface, with little dust. That for the east end of this pike 
was obtained from the Henry St.anley farm. For one-half mile 
or so north of San ;r acinto the pike has been topped with flint 
gravel. It here has a smooth, solid, even surface. 
Henry Stanley.-Northwest quarter of section 23 (6 N., 9 E.), 
Bigger Township. A quarry is located on the bank of Graham 
Creek, just east of the bridge near San Jacinto. There is a 12 to 
14-foot face of rock, which is a hard, gray-colored, fine-grained 
limestone, containing some chert nodules in layers one to, three 
inches thick. Some 30 acres of surface are yet available. It is 
a very good road metal, and about seven miles of pike have been 
made from this quarry. 
About 100 rods north of Daniel Walk~r's farm house, south-
east quarter of section 24 (6 N., 8 K), Yernon Township, limee 
stone outcrops at the base of the black shale in a little valley cross-
ing the road. The shale is not oyer ,25 feet thick, and from it;>. 
top to the level of the upland is about the same distance. 
E. B. O. Lamb.-Southwest quarter of section 31 (6 N., 9 E.), 
Vernon Township. Limestone crops out of the ground six to eight 
feet above the bottom of a small valley, about two miles west of 
the P., C., C. & St. L. Railway crossing. 
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Alice Deputy.-Southwest quarter of section 3 (5 1'1" ~ K), 
Lovett Township. A small valley about 20 rods west of the road 
has rock exposed on its sides. Several acres could be obtained 
with little stripping. The pike here is comparatively new. Not 
all the rock has yet been thoroughly packed. The surface, for the 
most part, is hard and smooth. 
The whole length of Graham Fork lies in a valley cut into lime-
stone, while outcrops may be found in the tributary valleys one to 
two miles away from that stream. Near Comiskey, black shale 
is within eight or ten feet o£ the surface. 
From Oomiskey to the west line of Jennings Oounty runs a 
rock pike, built about four years ago. It is an unusually well-
made pike. The road is well graded and the surface is very hard, 
smooth and even. It runs over a generally level upland for much 
of the way. The first mile or 50 west of Oomiskey is hilly. 
John A. Lidrlle.-Southwest quarter sect jon 14 (5 N., 7 E.), 
Marion Township. Part of the rock for the 13 miles of pike in 
Marion Township was obtained from here. The quarry is lo-
cated in a valley and the outcrop is about the westernmost limit 
of the Devonian limestone in this part of the county. 
Valentine Gruber.-West half of tlw southwest quarter of sec-
tion 14 (5 N., 7 E.), Marion Township. About 20 rods west of 
Liddle's quarry and lower down the valley another opening was 
made for rock for these pikes. 
Section of Liddle's (Ind Gruver's Quarrie .•. 
1. Soil 
2. Shale, black to brown ............ , ... '" '" ... , ... '" .... " .. . 
Feet. 
6 
3 
B. Limestone, tough, gray, fine grained, not many fossils .. , .,. .. ... 3 
4. Limestone, light gray and more brittle, containing a good manr 
fossils ................................................... 6 
5. Limestone blue, clayey, fine-grained, non-fOSSiliferous (hydraulic). 2+ 
Rock crops out on the road just north of Tea Oreek, southeast 
quarter of secti0ll 11 (5 N., 7 E.), Marion Township. 
T. Wiley Child.-Northeast quarter of section 35 (6 N., 7 E.). 
Lovett Township. In a small valley opening into Muscatatuck 
River limestone outcrops and a quarry has been opened. About 
three miles of pike in Spencer Township were built from this 
quarry. Rock is now being secured for two miles of pike in 
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Lovett Township. The crusher is owned by private parties. The 
rock is a. hard, fine-grained, gray limestone, with few fossils .. 
About two acres would be available with three to four feet striP"' 
pmg. 
No rock is exposed in the bed of the Muscatatuck River at the 
south line of S'pencer Township. 
Hayden pike, south of Belleview church, is in poor condition. 
The wheels have cut through the stone to some extent on the bot-
tom land, leaving ruts and uneven places. North of Belleview 
the pike is in better condition. There is no outcrop of limestone 
from the Muscatatuck River to Hayden. At Hayden shale crops 
out in the road south of the schoolhouse. 
Wm.. S. Balcet·.-Northwest quarter of the northwest quarter of 
section 4 (6 N., 7 E.), Spencer Township. This is the western 
limit of Devonian limestone in Spencer Township. Limestone is 
found in the bottom 0;1' a valley about t.wo miles northwest of Hay-
den. Several quarries have been opened in this valley. About 
one mile of pike has been built from the quarry last opened. 
From three to four feet of soil lies on top. The top layer of rock 
is the same as the last two or three feet of the second stratum in 
Liddle's quarry. Below this comes a two-foot layer of blue 
hydraulic limestone, foUowed by four to six feet of grayish-blue 
limestone, somewhat fossiliferous and not so fine-grained as the 
layers above. 
Mr. Baker has constructed most of the pikes in this part of the 
county. He is now buildin~ two miles of pike in the westerrn part 
of Spencer Township. This limestone makes a smooth pike. The 
new pike is built of rock crushed to the size of about two inche, 
in diameter and is topped with screenings. Samples from this 
quarry were tested in the U. S. Road I.aboratory, the results being 
as follows: 
ResultIJ of Physical Tests of Devonian Limestone from land of Wm. 8. Baker, 
Sp"n1,er TOl£nship, Jennings County. 
Specific gravity................. 2.7 French coefficient of wear. 12.6 
Weight per cu. ft. ......... (lbs.) 168.4 Hardness. . . . . . . . . . . . . . . .. 8.5 
Water absorlJed per cu. ft..(lbs.) .93 Toughness................ 9 
Per cent. of wear ..... " .. .. .. . 3.2 Cementlngvalue--Dry. .. . 49 
Wet.... 97 
"A fairly tough rock with a good resistance to wear and an excellent 
cementing value. A good all-around r?ad materiaI."-Page. 
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A chemical analysis of the sample made at the same laboratorry 
resulted as follows: 
Chemical Analysis oj Devonian Limestone from land of Wm. S. Baker, 
Spencer Township, Jennings County. Per cent. 
Alumina (AI,OJ ................................................. '.18 
Iron oxide (Fe20,). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 
Lime (eaO) ...••••••.•.••••••••.•.••.•••••••.••.•.•..•.••..••••• 47.80 
Magnesia (l\:£gD) ................................................. 3.44 
Phosphoric acid (P.O.). . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .52 
Insoluble in hydrochloric acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.M> 
Loss on ignition ................................................. 41.04 
Total ...................................................... :-99:63 
Limestone forms the bed of Six-Mile Creek at the bridge, east 
of Hayden. From 10 to 15 feet of black shale is exposed above. 
Where the road crosses Indian Creek, northeast quarter of sec-
tion'7 (6 N., 8 E.), Vernon Township, limestone crops out three 
to four feet noove the creek bed. Five acres or more would be 
available. 
The Hayden-N orth Vernon pike is much out of repair, being 
much worn by traffic and by rains. Some attempt is being made 
to repair the worst. places. 
The road running northeast from Vernon to Butlersville has 
lately been graveled for two and a half miles, and had not sert-
tIed sufficiently for good travel. 
The pike running west from Butlersville is quite smooth and 
altogether a good road. It has been in use about five years. 
Rock occurs on the farms of Phillips Bros., southwest quarter 
of section 26 (7 N., 9 E.), Campbell Township, and of J. H. 
Grimstead, northeast quarter of the northwest quarter of section 
19 (7 N., 10 E.), Campbell Township. 
O. P. M. Brougher.-Northwest quarter of section 21 (7 N., 
9 E.), Campbell Township. Rock for the pike west of Butlers-
ville was obtained from this farm on Pleasant Run, the section be-
ing as foHows: 
Section on farm of O. P. Brougher. Feet. 
1. Soil ........................... " .............. " .... " ... , ... 4 
2. Sandstone, friable, easily weathering into an irregular surface. .. 5 
3. Limestone, hard, gray......................................... 1 
4. Limestone, sandy, thin-bedded and containing much chert,either 
in layers or scattered nodules ............................. 6 
5. Limestone, gray, sandy, fine-grained, containing some crystals of 
calcite. Bottom level with creek bed ......... '" ....... ,. .. 4 
51-Geology. 
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Rock for a pike running about. twQo miles north of Butlersville 
was obtained from here. This pike is moderately smooth and 
even. It has been built five years. The north end is now being 
repaired with stone from William Price's place sout.h of Brush 
Creek. 
The stone fQor the pike running south frQom Butlersville and 
east to Ripley County came from the Mary Page rarm, norlh-
west. quarter of section 35 (7 N., 9 E.), Campbell Township. 
Rock for t.he west end of the Butlersville-North Vernon pike 
came from the Gamon quarry, northwest quarter of section 35 
(7 N., 8 E.), Center Township. The pike running south from 
Butlersville is in fair condition, though it is moderately dusty and 
needs repairs. 
Gravel is quite plentiful in Campbell Township, on N Oorth Fork 
and its branches. On the hill between Brush Creek and North 
Fork there is a small accumulation of chert,y gravel. On the 
north side of North Fork, about 25 feet above the creek bed, 
where the road cuts t.hrQough the hillside, there is a depQosit Oof 
coarse gravel, mOostly chert., arranged in such a way as tOo suggest 
depOosition by water. It is 2 tOo 3 feet thick, running in a hOori-
zOontal directiQon. From 5 to 6 feet Oof yellow SOoil lies on top. 
The gravel is in size from 11l Oof an inch tOo 3 inches in diameter 
and is mixed with some sand. 
William Mor7'1:s.-Part o.f the east half Oof t.he sOoutheast quarter 
Oof sectiOon 16 (8 N., 9 E.), Columbia Township. A quarry was 
opened up here and rock was taken out fOol' about a mile Qof the new 
pike running nOorth frOom the Zenas-North Vernon pike, 2 miles 
east of th~ west line of Columbia TOownship. The rock here 
proving to be inacce!lsible in sufficient amOount, the crusher was 
remOoved to William BIOowbell's farm in the edge of Decatur 
County. The rOock taken from the Morris farm was a moderately 
hard limestone, containing some sand. The opening Oof the quarry 
on the BlOowbell farm was attended with SOome dissatisfaction on 
the part Oof the road superintendent, because the stone there being 
quarried was merely a sandstone, which pulverized easily in the 
process of crushing and did not appear to be suitable for road 
purposes. This quarry was visited by the writer, and the atti-
tude of the road superintendent seemed easily justifiable. The 
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rock section showed about 10 feet. of sandstone, much decom-
posed on the surface, with about 4 feet. of sandy limestone below. 
On a fresh fracture the sandstone presents a tolerably hard 
texture, but there is much loose sand coming from the crushing 
process. Had the quarry been opened in the creek bed it is likely 
that a good limestone could have been obtained. 
Thomas Woods.-Northwest quarter of section 25 (8 N., 9 E.), 
Columbia Township. There is here a limestone quarry from 
which rock was obtained for pikes west and south of Zenas. 
Section oj quarry oj Thomas Woods, Columbia Township, JenningB County. 
Feet. 
1. Soil......................................................... 4 
2. Disintegrated limestone containing chert. ..................... 2 to 3 
3. Limestone, gray, fine-grained, hard, somewhat arenaceous, in 
beds of 6 to 18 inches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Rock outcrops on the hill east of Zenas, about 50 feet above the 
creek. The creek bed is in rock, but is partly covered with a 
limited amount of chert~ gravel. There also occurs on the hillside 
a deposit of cherty gravel, which seems to be the result. of disin-
tegrated limestone. The pike toward Nebraska is in a fairly good 
condition with some loose material on the surface. 
J. R. Hazen.-West half of the northeast quarter of section 30 
(8 N., 9 E.) Sand Creek Township. Limestone was taken from 
here for the pike near by. 
C. A. Jackson.-Northwest quarter of section 32 (8 N., 9 E.), 
Columbia Township. From this farm on Little Bear Creek rock 
was obtained for part. of the Zenas-North Vernon pike. The rock 
is a soft white, fine-grained, clayey limestone. On the road it 
grinds up considerably, but does not form a very loose surface. 
It is said to cut through in spring time. 
J. A. llfiller.-Northwest quarter of section 1 (7 N., 8 E.), 
Sand Creek Township. From this quarry rock was obtained for 
part of the Zenas-North Vernon pike. 
Section oj quarry of J. A. Miller. 
1J'eet. 
1. Soil lying on a much eroded surface of limestone. . . . . . . . . . . . . . .. 3 
2. Limestone, white, fine-grained, soft,containing considerable clay. 
Upper 2 to 3 feet containing much calcite .................. 12 
This rock is only fairly good for roads, it being so soft as to 
grind up easily under traffic. 
804 REPORT OF STATE GEOLOGIST. 
In the coentral pa.rt of Columbia Town&hip. rock is not easily 
obtained as it lies deep (20 to 40 feet) below the surface. But 
all along the North :Fork of the Muscatatuck River rock occurs 
close to the surface; also on Little Bear Creek near the west line 
of the township. In the northwest part of the county the soil is 
sandy and the valleys have much sand deposited in them. 
I. B. Stearns.-Part of the northeast quarter of section 3 (7 
N., 8 E.), Sand Creek Township. This farm borders Sand 
Creek for half a mile or more. The creek has high banks with 
outcrops of limestone in which, as yet, no quarry has been opened. 
The rock is a tough, fine-grained, bluish-colored limestone, in 
layers 3 to 12 inr.hes in thickness. About 100 acres are available. 
Samples were scnt to Washington for testing in the U. S. Road 
Laboratory, with the following results: 
Results of Physical Tests of Devonian Limestone from land of I. B. Stearns, 
Sand Creek Township,' Jennings~Cot!nty. * 
Specific gravity ........... , .. .. . 2.7 French coefficient of wear. 10.9 
Weight per cu. ft .......... (lbs.) 168 Hardness ............. , ... 6.3 
Water absorbed per cu. ft .. (lbs.) .57 Toughness................ 8 
Per cent. of wear. . . . . . . . . . . . . . 3.7 Cementing value-Dry... . 28 
Wet.... 94 
"A. rock of fair hardness, toughness and resistance to wear and good 
cementing value. Suitable for highway and suburban traffic."-Page. 
A chemical analysis of the sample made at the same laboratory 
resulted as follows: 
Chemical Analysis of Devonian Limestone from land of I. B. Stearn." Sand Creek 
Township, Jennings County. 
Per cent. 
Alumina (A.120.) ..............................................•.. .41 
Iron oxide (Fe,O.) ............................................... .24 
Lime (OaO) ..................................................... 46.35 
Magnesia (MgO) ................................................. 5.67 
Insoluble in hydrochloric acid. ... ... . . . ... .. . . .. . . . . . . ... .. .. .. ... 5.00 
Loss on ignition .......... , ................. , ................... , 42.71 
Total ........................................................ 100.38 
A. N. Robinson.--Part of the southwest quarter of section 2 
(7 N., 8 E.), Sand Oreek Township. A quarry was opened on 
the east bank o~ Sand Creek for building the pike running a 
mile and a half each way, north and south, through Brewersville. 
-For standard ot comparison see p. 79. 
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Road built of this rock has a moderately good surface. Five acres 
are easily available. 
Section of quarry of A. N. Robinson. 
Feet. 
1. Soil ................•...•.....•.............................. 3 to 4 
2. Limestone, yellowish-gray, sandy .............................. 1 to 2 
3. Hard clay, bluish-yellow or buff on exposures, pale gray-blue on 
fresh fracture. Breaks readily into rectangular pieces... . 5 
4. Limestone, bluish-gray, fine-grained, tough, containing few 
fossils .. , " ........................... , .. .. .. . . .. .. .. .. . 2 
5. Limestone, gray, fine-grained, tough, thick-bedded; the lower 
four feet in. some places with numerous chert nodules. .. .. . 5 
Stratum No. 3 is probably correlative with the soft limestone 
of the !Iiller and the Jackson quarries. No. 4 is similar to the 
sample tested from the 1. B. Stearns place. The bottom of No. 
5 is about 12 feet above the creek bed. 
O. E. Coryell.-Southwest quarter of section 34 (8 N., 8 E.), 
Sand Creek Township. Mr. Coryell is just opening a quarry on 
the north bank of Sand Crook about a mile west of Brewersville. 
The rock is similar to that on the Stearns farm adjoining. Ten 
acres could be quarried with the removal of one to eight feet of .!{)il. 
The road from Brewersville west to the township line is un-
improved, lying over a hilly, timbered country. 
The Queensville pike begins about oue-half mile west of Pleas-
ant View church near Wyaloosing Creek. Thi& part of the pike 
is not traveled enough to settle the rock into a smooth surface. 
The loose pieces have been so much worn by tra,ffic that they 
have become rounded. This road shows the effects of leaving a 
pike of crushed rock without a top coating of fine material and 
without rolling. It has been built five years. 
William Byron.-Part of the northeast quarter of section 32 
(8 N., 8 E.), Geneva Township. Rock for the north end of the 
Queensville pike (two miles) was taken from the. east bank of 
Wyaloosing Creek, on this farm. 
Section from farm of William Byron. 
Feet. 
1. Soil, containing chert ................. , . . . . . . . . . . . . . . . . . . . . . . .. 5 
2. Limestone, blue-gray, fine-grained, massive, cracking on exposure. 
Few if any fossils. . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . • .. 2 
3. Limestone, dark gray, finely crystalline, tough, thick-bedded, few 
fossils ............................. :..................... 6 
4. Limestone, bluish-gray, fine-grained, containing some chert. . . . .. 1 
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. The bottom of this layer is about ten feet above the bed of 
Wyaloosing Creek. Hock outcrops all along this creek. 
From Sand Creek to Queensville the road is graveled. This 
gravel, obtained from creeks, is mainly cherty, varying in size 
from coarse sand to pieces an inch in diameter. The surface does 
not pack well, even in damp weather. 
From Queensville to Scipio and the county line is a stone pike 
called the old "State road." Much of the way it has a smooth, 
firm surface, but where repairs have become necessary creek 
gravel has been applied and the effcct is to make a very poor 
surface. 
Mr. BenneU.--Ncrthwest quarter of section 35 (8 N., 7 E.), 
Geneva Township. From this quarry rock was obtained for pikes 
in the vicinity. The rock makes a fairly good road. 
Sectionfrom Bennett Quarry. 
Feet. 
1. Soil and disintegrated limestone ............................... 1 to 3 
2. Limestone, gray, fine-grained, in layers 6 inches to 2 feet thick. . 8 
3. Limestone, blue-gray, in beds 10 to 12 inches thick ........... , . 2 
The bottom of strat.um No. 3 is about 8 feet above the valley 
bot.tom of Sand Creek. 
Mr. Hutchings.-Part of the northeast quarter of section 2 
(7 N., 7 E.), Geneva Township. A limestone quarry northwest 
of Scipio on the hill near the Stat.e road shows the following 
sectioll : 
Section from Hutchings QW1rry. 
Feet. 
1. SOil ................................. ··············2 to 8 
2. Disintegrated limestone ............................. 2 
3. Limestone, gray, fine-grained, finely striated or banded 12 
4. Limestone, dark gray, fine-grained, tough, not shOW-
ing much of the banded appearance .. , ...... , .. 
5. Limestone, buff-gray, fine-grained, tough .. , '" ...... . 2 
IncheB. 
'6 
6 
Stratum No.3 is somewhat clayey in nature and has a tendency 
to fracture at right angles to the bedding plane, with a dove-tail 
structure bet.ween certain layers. No: 4 is separated from the 
layers above and below by a very rough surface. 
Limestone from this quarry has been used on pikes in Geneva 
Township, about 2,500 cubic yards having been removed. Several 
acres are here available. 
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At Scipio, limestone is struck at about seven feet on the level 
upon which the town is built.. From here west, Sand Creek has 
a wide bottom and no rock exposures except what may outcrop 
on the hillsides at the edge of the valley. 
The pike southeast of Quoonsville for about three miles is made 
of a blue-black limestone. The road has not. been kept in good 
repair and is much washed and worn. Th-e North Vernon end 
of this pike is made of a light colored limestone softer than the 
blue-black stone used beyond. It has a smoother top than the other 
part. This rock came from the following quarry near North 
Vernon: 
Pat McGinty.-Northwest quarter of section 34 (7 N., 8 E.), 
Center Township: 
Section of Limestone quarry at the northeast edge of North Vernon. 
Fed. 
1. lSoil... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
2. Limestone, gray, thick·bedded, moderately fine-grained, some lay-
. ers containing calcite ..................................... 20 
3. Limestone, gray, banded ..... , ........... , ........... , .. .. .. ... 6 
The bottom is level with the bottom of the ravine where the rock 
is quarried. 
Joseph Smith.-Part of the southeast quarter of section 18 (7 
N., 8 E.), Geneva Township. Rock for the pike southeast of 
Queensville was obtained from this farm. 
Geneva Township has plenty of rock in the nor.th and east 
parts. A portion of the southwest part has little rock exposed 
and it would be necessary to haul road material three or four 
miles for some roads. The creek gravel, of which there is a lim-
ited amount, IS mainly cherty. It is used to repair roads, and 
several miles of pike are wholly constructed of it. In no case 
was this gravel found to make a good top for roads, as it wi11 
not pack. The r6-ck in this township, being mainly of Hamilton 
formation, is a tough, grayish limestone, usually thick-bedded. 
No sandstone occurs and little shale was observed. 
W illaird N ew.-Vernon Township. Here is a good outcrop of 
limestone from which rock was obtained for the pike running 
s0uth from Vernon. 
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Section of Lime8tone on farm oj Willard New. 
Feet. inche •. 
1. Soil ............................................... 1 to 3 
2. Limestone, gray, clayey, in layers 6 to 12 incbes thick 4 
3. Limestone, blue-black, fossiliferous, hard layers, 1 
to 14 inches thi~k. " ............. , ....•...•... " 3 6 
4. Limestone, gray, somewhat crystalline, thick-bedded. 2 
The bottom of strat'bm No.4 is about 30 feet above the creek. 
The pike running south from Verrion towards Lovett, east of 
the B. &' O. Railway, was built about seven years ago. The 
north part is not ve~y smooth, but the south end is in very good 
condition. Much of this part is made of the blue-black limestone 
which, when firmly compacted, gives a smooth, hard surface. 
RIPLEY COUNTY. * . 
Area in square miles ..... " ................................... . 
Population in 1900 ..................... ························ 
Miles of public roads ......................................... . 
Miles, of improved roads .............................. ········· 
Percentage of roads improved ................................ ·· 
Miles improved with graveL ............................ ······· 
Miles improved with crushed stone ............................ . 
Average original cost of gravel roads per mile* ........... : ..... . 
447 
19,881 
462 
135 
29.2 
15 
120 
Average original cost of stone roads per mile. ... ... ... . . . ... ... $2,500 
Total original cost of improved roads ......................... , .$300,000 
Annual cost of repairs per mile on gravel roads 5 years old .... :. . $75 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $75 
Miles of improved road (stone) built in 1905. . . . . . . . . . . . . . . . . . . . . 18 
Miles of impr!lved road (stone) contracted for 1906. . . . . . . . . . . . . . . 26 
Miles of improved road built since 1895. . . . . . . . . . . . . . . . . . . . . . . . . 100 
Satisfaction of farmers with investment in improved roads. . . . . . . Good 
Authority .................... , ........... Nicholas Yolz, County Auditor 
.~'he 15 miles of 'gravel road Is the abaudoned right of way of a railroad turned 
into a public highway, and cost the county nothing. 
Ripley County, with Versailles as its county seat, is in the 
southeastern portion of the State. It lies beyond the limits of the 
Wisconsin drift, with its accompanying gravel sheet. The north-
ern half of the county is covered 10 to 25 feet deep with a pecu-
liarly fine-grained compact clay or loess, under which comes very 
often 1 or 2 feet of blue till. As a rule, between the till and the 
lower Silurian limestone there is a thin bed of gravel 6 to 10 
.The report for this county was written by L. C. Ward. 
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~ STONE QUARRY 
(fjj}]; S TONE A BUNDAN T IN 
CRtf K B E:.D5 AND B l urr5 
Fig. 49. Illustrating the distribution of road materials in Ripley County. , 
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inches thick. In those portions of the county where the bed 
rock is' Osgood or Niagara limestone, the gravel is usually absent. 
In the southern portion of the county the yellow clay thins out 
very much. ~From Versailles south there are outcmps of stone in 
many of the fields, and the soil is, instead o£ the glacial loess, a 
clay derived from the underlying limestone. 
The county is drained by Laughery Creek and its tributaries, 
Little Laughery, Ripley, and Haccoon creeks and by Little Grac 
ham and South Fork, parts of the Muscatatuck system. A small 
portion of the northeast c~rner drains into the ·Whitewater by 
way of Pipe Creek. Laughery Creek follows pretty closely in its 
course through' Ripley County, the contact ootween the Cincin-
nati formation of the Ordovician, and the Niagara of the Silurian. 
The limestones exposed in the eastern half of the county are 
therefore Cincinnati; and this is true also of the lowest rocks 
exposed in the western portion. The upper strata, averaging 12 
to 15 feet, are Niagara. It. is these latter that are quarried for 
lime, building purposes and for road purposes. There are three 
or four quarries in the Ordovician also, but the rock while hard 
enough when first removed weathers easily unless protected .. In 
the vicinity of Batesville and Ballstown blocks of apparently 
hard, so~id limestone weather in 5 or 6 years to blue mud. At 
the latter place, and on the Lipps place a mile west of Cross 
Roads, there is a heavy looge of rock, underneath this easily 
weathered ledge, which seems to stand up better. The new stone 
road from Batesville to Napoleon has wen partly built from this 
ledge. This same rock is exposed in the bed of Laughery Creek 
on the Shover farm, four miles northeast of Napoleon, and the 
crushed rock was used on the N apoleoll end of the above road. 
Between Sunman and Ashton P. O. a small quarry has been 
opened, and stone gotten out for two miles of road between the 
two places. This is a fairly hard limestone, very similar to that 
used upon the Sunman-}.Ililan pike. It makes a good road 'Yhen 
care is taken to keep chuck-holes in repair. 
In the western portion of the county there are two excellent 
macadam stones. The Clinton limestone is represented here by a 
salmon-brown ledge 8 to 24 inches thick, consisting of white 
siliceous pebbles bound by a limestone cement. It is a hard, 
I 
I 
\, 
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crystalline stone and works well upo~e roads. Besides this, 
there are from 3 to 15 feet of the Laurel and Osgood limestones 
exposed in most of the streams, and these rocks make very good 
macadamizing material. The Osgood-Versailles road was piked 
with this substance many years ago and was a good road with little 
repair for a long time:' 
In the southern part of the county there has not been any 
great effort made toward improving the highways. In this hilly 
district the rG-ads are pretty well drained and the necessity for a 
hard surface is not so apparent. These townships, several of 
them, have a poor soil, and could hardly stand the expense of 
macadamizing, cheap- though that would be. 
There is only one considerable stretch of gravel road in the 
county. The N apoloon-Osgood pike has been built of creek 
gravel obtained from Otter Creek and Laughery. The roadbed 
is very narrow, and the owners in the old days were hard put to 
it to find enough gravel to keep the road in repair. The gravel 
obtained was from the little bed mentioned above, washed down 
into the creeks in freshet times. 
There are no gravel pits of a workable size in this county. 
It is too far removed from the ice-front for that; for, according 
to the law of deposition, the gravel and boulders fall first as 
the water loses its velocity, then the sand, and finally the clay. 
Ripley County is in the clay district. 
Gradually, as the woods are being removed and farming grows 
more exact, the people of these poorer counties are beginning to 
make some money. Houses are better, barns larger, blooded 
cattle are taking the place of scrubs, and there are signs that the 
first necessity of modern farming, a good road system, has begun 
to impress itself upon this county. 
,- -
DECATUR COUNTY. 
Area in square miles ...................................... _ . . . . 384 
Population in 1900 ............................... ·····.········ 19,518 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175 
Percentage of roads improved .... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.2 
Miles improved with graveL............... . . . . . . . . . . . . . . . . . . . . . 8 
Miles illlproved with crushed stoue •.............. , . . . . .. .. .. . . . 167 
• 
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Average original cost of gravel roads per mile. . . . . . . . . . . . . . . . . .. $1,500 
Average original cosy of stone roads per mile. . . . . . . . . . . . . . . . . . .. $2,500 
Total original cost~of improved roads ........................... $420,500 
Annual (lost of repairs per mile on gravel roads 5 years old.. .. .. . $75 
Annual cost of repairs per mile on stone roads 5 years old. " .. .. . $75 
Miles of improved roads (stone) built in 1005. . . . . . . . . . . . . . . . . . . . 11 
Miles of improved roads (stone) contracted for 1906. . . . . . . . . . . . . 32 
First improved roads built ............................. " ... .... 1856 
Miles of improved roads built since 1895. . . . . . . . . . . . . . . . . . . . . . . . 110 
Satisfaction of farmers with investment in improved roads...... Good 
Authority ..... " ........................ Frank ID. Ryan, County Auditor 
Decatur County is very well supplied with limestone suitable 
for pikes, and in some parts there is considerable gravel. Rock 
is the prevailing material used on roads. Much attention has 
been given to the improvement of roods in this county. 
Ghas. T. Robertson.-Northwest quarter of section 20 (11 N., 
9 E.), Adams Township. On the left bank of Clifty Creek a little 
above Adams, a gravel pit has been opened. It is about 100 by 
75 yards in area, about 12 feet deep and is overlain with 3 feet 
of soil. The gravel contains much iron oxide. It is 1~ to 1 
inch in diameter, with some of the stones 4 to 6 inches in di-
ameter and with considerable chert. 
A strip 30 rods wide and % of a mile long extends along the 
south side of Clifty Creek to Adams or farther. This gravel 
deposit forms a high terrace in many places along Clifty Creek 
in this county and in Bartholomew. 
Will Plcak.-South half of section 12 (11 N., 8 E.), Adams 
Tow'Iiship; On the back part of this farm, where Flat Rock 
Creek comes against ah1gh bank, there is an exposure of gravel 
20 feet thick with a cover of 8 inches of soil.' The gravel is % 
to 1112 inches in diameter and there are a few boulders 4 to 6' 
inches in diameter. 
This has not been used for any but private roads. The deposit 
is part of a high terrace extending to the southwest a distance 
of % of a mile with an average width of 40 rods. An old glacial 
valley, now 30 feet above the bed of Flat Rock Creek, extends 
southwestward a distance of some 6 miles to the valley of Clifty 
Creek, just north of Milford. This old valley contains extensive 
deposits of gravel throughout its length. On the higJ:iway west 
of the Pleak residence is a gravel pit covering some 2,000 square 
yards. The gravel is 112 to 1 inch in diameter, with many stones 
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4 to 6 inches in diameter. Ther~ are ~ 80 acres available in 
this neighborhood. 
Henry PorCen.-Southwest quarter of the southwest quarter of 
section 1 (11 N., 8 E.), Adams Township. A small rock quarry 
has been opened in the bank of Flat RoCk Creek near the"l:>ridge, 
about % mile south of St. Omer. The location is admirabi~. A 
30-foot face of rock is exposed above the creek. Twenty or more 
acres could be had with from 5 to 10 feet stripping. Rock crops 
out all along Flat Rock Creek in Adams Township and is being 
quarried for building purposes. It is well suited for roads. 
Ray Pearce.-Northwest quarter of section 3 (11 N., 8 E.), 
Adams Township. A gravel pit was opened up here last year. 
About 2,500 cubic yards of gravel have been taken out.' The 
gravel deposit is 6 feet thick and covered with 2 feet of soil. It 
'is coarse, running from 1/2 to 1 inch in diameter, and mixed with 
much fine material, becoming more clayey and sandy as the hill 
is worked into. 
This gra.vel is located about 14 mile northeast of St. Paul, on 
a high terrace 20 feet above Mill Creek, near its junction with 
Flat Rock. It is probable that further excavation will develop 
more extensive deposits. 
H. O. Adams.-Southwest quarter of section 2 (11 N., 8 E.), 
Adams Township. There is here a rock quarry, about 114 miles 
east of St. Paul. Umestone has been quarried in this vicinity 
for 30 years. No rock is crushed for roads, but about 500 car 
loads of bridge material is produced annually. Some 5· acres are 
covered with about 2 feet of soil. The rock is being rorcavated 
to a depth of 28 feet. 
St. Paul Stone Quarry Oompany.-West half of the northwest 
quarter of section 10 (11 N., 8 E.), Adams Township. This 
quarry has been operated 40 years, about 30 men being employed. 
Part of the quarry is in Shelby Oounty. About 180,000 cubic 
yards have been removed and 5 tOo 10 acres are easily available. 
Much of the rock is quarried for road purposes. A crusher is 
operated and crushed rock is ship!led to various parts of the 
State. 
Landis Miller.-Southeast quarter of section 27 (11 N., 8 E.), 
Olay Township. A gravel pit is located in the old glacial valley 
referred to above, about a mile and a half north of Milford. It 
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is in a low ridge 1 rods wide, and % mile long, rising about 8 
feet above the re of the valley. The gravel runs from 14 to 1 
inch in diam '.Br, is 12 feet thick and underlies 2 feet of soil. 
About 40,0 cubic yards have boon removed. It has been used 
along th road near, and is being hauled some distance for road 
purposes. It makes a good road material. 
. Hamlin. Anderson.-Northeast quarter of section 34 (11 N., 
8 E.), Olay Township. A gravel pit 1 mile north of Milford 
. has an exposed face of 15 foot with 3 to. 6 feet of soil above. The 
gravel is, for' the most part, too fine fOor rOoads. AbOout 3 acres 
are available. 
L. C. Bunker.-East half of the southwest quarte,r of section 3 
(10 N., 9 E.), Washington Township. A limestone quarry is 
here located 2 miles west of Greensburg on the Oolumbus pike, 
on Muddy FOork. The rock outcrops on bOoth sides of the creek, 
rising about 5 feet above it. It has be€n used for roads in the 
vicinity. This is a sandy limestone, brOownish-gray in color. 
Samples were secured and tested at the U. S. Road Laboratory, 
with the following results: 
Result8 of Physical Tests of Devonian Lirllfstone from land of L. C. Bunker, 
Greensburg, Decatur County .• 
Specific gravity.. . . . . . . . . . . . . . . . 2.6 French coefficient of wear. 8.5 
Weight per cu. ft .......... (lbs.) 159 Hardness................. 0 
Water absorbed per cu. ft..(lbs.) 2.99 Toughness................ 9 
Per cent. of wear ........ , .. .. . 4.7 Cementing value-Dry. .. . 8 
Wet.... 38 
"Extremely soft limestone, with about the average toughness and re-
sistance to wear. Cementing value good. Best suited to country road and 
light highway traffic."-Page. 
A chemical analysis Oof the sample made at the same laboratory 
resulted as follows: 
Chemical Analysis of Devonian Limestone from land oj L. C. Bunker, 
Greensburg, Decatur County. 
Alumina (AI,O.) ................................................. .70 
Iron oxide (Fe,O.) ............................................... Trace 
Lime (CaO) ..................................................... 34.90 
MagneSia (MgO) ................................................. 17.00 
Insoluble in hydrochloric acid.................................... 1.78 
Loss on ignition ................................................. 45.86 
Total ....................................................... 100.24 
"For standard of comparison see p. 79. 
\ 
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From Greensburg to Milford, rock ndedies the surface at a 
depth of 4 to 6 feet. ~, . 
N.Mowrey.-Northeast quarter of section~ (10 N., 8 E.), 
Olay Township. An old rook quarry, not used since 1902, is 
here located. It is at the edge of a little creek bed and·~ rods 
south of the road. The outcrop rises about 3 feet above.., the 
creek and water must be removed by pumping while quarrying IS 
going on. About 3 miles of pike have been made from this 
quarry, being finished about 3 years ago. This road is in good 
condition. 
Watson B08tic.-Northwest .quarter of section 11 (10 N., 8 
E.), Olay Township. In a limestone quarry near the road much 
the same condition prevails as at the Mowrey place. 
Nelson Mowrey.-Southwest quarter of section 4 (10 N., 8 
E.), Olay Township. About Y2 mile west of the bridge on Olifty 
Creek and % mile south of the road is a gravel deposit. The 
pit is about 100 by 20 rods in area. The gravel underlies 3 feet 
of soil, is % of an inch to 1 inch in diameter and runs 5 to 8 
feet in thickness. The pit is situated in a terrace above Olifty 
Oreek, about 40 feet above the bed of the creek, and extending 
back toward the north about % of a mile, with a width of 10 to 
20 rods. Gravel is being hauled 3 miles from here into Shelby 
Oounty. 
J. Barney.-Northeast quarte,r of section 8 (10 N., 8 E.), 
Olay Township. A grave~ pit has helre been opened from which 
about 2,000 square yards have been taken. The pit is 1000Ilted 
in what seems to be a portion of a terrace rising about 40 feet 
above Olifty Oreek. The gravel is moderately fine, with no large 
stones, and runs 4 to 12 feet in thickness, with 2 to 6 feet of soil 
above. The deposit is a ridge about 10 rods wide and % of a 
mile long, running nearly due north and south. This is being 
used on roads in the vicinity and makes a fairly good material. 
F. M. Ohamp.-Southeast quarter of section 7 (10 N., 8 E.), 
Olay Township. An irregular excavation has been made at the 
end of a hill overlooking Olifty Oreek, and about 45 feet above 
it. The grave~ is much mixed with clay and sand, ~nd is a very 
poor quality for roads. About 2,500 cubic yards have been 
removed. 
Morgan Miers.-Northwest qua.rter of section 23 (10 N., 8 
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E.), Olay Townshi / A limestone quarry has been opened on a 
branch or Fall rk. The rock lies only 2 or 3 feet above water 
level. About feet of stripping is necessary. A good quality of 
rock occurs~ere and much more is' available. Six miles of pike 
have bee~made from this quarry. 
W. E. W oodruff.-Southwest quarter of the northeast quarter 
of section 33 (10 N., 8 E.), Olay Townt>hip. Limestone ouj:crops 
here in the bed of a creek, not much above the water level. 
J. J ones.-N orthwest quarter of the northeast quarter of sec-
tion 33 (10 N., 8 E.), Olay Township. This place lies adjacent 
to and north of the Woodruff Place. Rock crops out in the bed 
of a small stream, which is dry during part of the summer. 
Thomas Shirk.-East half of the northwest quarter of section 
21 (9 N., 8 E.), Jackson Township. A limestone quarry has 
been opened in the valley of a small creek. The surface of the 
rock is about 6 feet below the top of the ground. Seven miles of 
pike have been made from this quarry. Water stands in the 
quarry above the level of the limestone. 
Sarah Updike.-Northwest quarter of section 29 (9 N., 8 E.), 
Jackson Township. A small limestone quarry was opened for 
building 1 to 2 miles of pike south of Waynesburg. The rock 
was taken out of the creek bed just east of the bridge across Bear 
Oreek, 1 mile south of Waynesburg. From 5 to 6 feet of earth 
covers the rock. 
Greensburg Limestone Oompany.-Southwest quarter of sec-
tion 28 (10 N., 9 E.), Sand Oreek Township. Ten acres are cov-
ered by this quarry, rock having been removed to a. depth of 33 
feet to "soapstone" below. About 150 acres are yet available, 
with 2 to 3 feet of stripping. The yearly output of crushed stone 
is about 300 cars; of other rock, 450 to 500 cars. Thirty to 40 
men are employed. The shipments of crushed rock are to various 
parts of this and adjoining States for use on country roads, trac-
tion lines, etc. Samples were tested at the U. S. Road Laboratory 
with the following results: 
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Results of Physical Tests of Niagara Limestone from land of Greensburg Lime-
stone Company, Decatur County,· 
Specific gravity" , , . , ........ , . . 2.7 French coefficient of wear. 9 
Weight per cu. ft .......... (lbs.) 168.4 Hardness. .. .. .. .. .. .. .. .. 12 
Water absorbed per cu. ft .. (lbs.) 1.27 Toughness ... , , . , . , , , ... , , 8 
Per cent. of wear, , , , , , ..... , , . 4.5 Cementing value-Dry. . . . 151 
Wet.... 56 
"A hard limestone, slightly below the average in toughness and a little 
above in resistance to wear, with good cementing value. Best suited for 
highway and country-road tra1fic."-Page. 
An analysis of the stone, made at the same laboratory, showed 
as follows: 
Analysis of Niagara Limestone from land of the Greensburg Limestone Company, 
Decatur County. 
Alumina (Al20.) ............................................. ,... .60 
Iron oxide (Fe.O.) ............................................... Trace 
Lime (OaO) ..................... , ... , ........................... 49.75 
Magnesia (l\fgO) .......... , ..................................... , 2.98 
Insoluble in hydrochloric acid.................................... 4.27 
Loss on ignition .... '" .............. , .................... " ...... 42.17 
Total ....................................................... 99.77 
Jesse Styers.-Southeastquarter of section 32 (10 N., 9 E.), 
Sand Oreek Township. A gra.vel pit has recently been opened 
about 1 mile south of Ha~is Oity, west of the road, in a terrace 
about 40 feet above Muddy :Fork. The gravel of these terraces 
is not consi.dered to be very good and is not used to any great ex-
tent on roads. It runs from 6 to 15 feet in thickness, with 3 to 
6 feet of stripping neeessary. 
O. A. Whipple.-Northeast quarter of section 8 (9 N., 9 E.), 
Sand Oreek Township. A limestone quarry is to be opened up 
for use on pikes in the neighborhood. Rock outcrops at the bot-
tom of a ravine leading into :M:uddy Fork. 'It also occurs in many 
places in the bluffs along the valley from Greensburg south. 
J.' W. Tremain.-Northwest quarter of section 15 (8 N., 8 
E.), Jackson Township. A limestone quarry has just been 
opened. Three miles of pike are to be made from this quarry. 
The creek valley is here about 15 rods wide, and the outcrop ex-
tends up into the hills, having a clay veneering of drift 3 to 16 
*For standard of comparison see p. 79. 
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feet deep on top. The cost of the pike near here is about $2,650 
per mile. 
John E. Eoicourt.-Northwest quarter of section 18 (8 N., 
9 E.) Sand Oreek Township. A limestone quarry has been oper-
ated here for 20 years. . The quarry is in the valley of a small 
creek. T,vo miles of pike have been built from the stone and. it 
is i~ good condition. About 15 acres are yet available, with 4 or 
5 feet of Skipping. 
Natharniel Gentry.-Southeast quarter of section 13 (8 N., 8 
E.), Sand Oreek Township. A limestone quarry exists 3 miles 
south of Westport. Rock is now being rem0'ved for a pike 2% 
miles long. Outcr0'Ps of the stone occur al0'ng the ravines leading 
to Sand Greek, which is here bordered by rocky cliffi'> 40 feet 
high. The upper layer at this quarry is a sandy limestone, sim-
ilar to the sample from the Bunker farm. This layer is n0'W 
being used for pike making. Below this is a thin layer 0'f shale, 
then blue limestone . 
. vrestport Stone Cornpany.-S0'uthwest quarter of section 5 (8 
N., 9 E.), Sand Oreek T0'wni'>hip. The yearly output 0'f this 
quarry is about 1,000 cars, about 150 cars of crushed stone being 
shipped each year. This is sold in Indiana, Illinois and Ohio. 
Eighty men are employed. About 20 acres have: been rem0'ved 
and 90 acres are yet available, with a shipping of 5 to 15 feet. 
Biddinger Bros.-Northwest quarter of section 21 (9 N., 9 
E.), Sand Oreek Township. Thii'> quarry 0'n Muddy Fork has 
an output of 800 yards of crushed rock and 300 yards 0'f rubble 
yearly. It is necessary to remove about 2 feet of soiL A 20-foot 
secti0'n 0'f rock can be quarried above the creek bed. Ten acres 
are available; 
Alec Purvis.-S0'uthwest quarter of section 4 (9 N., 9 E.), 
Sand Oreek Township. Limestone outcr0'PS on the side of the 
valley of Muddy Fork. No quarry has been opened. 
Samuel Hodson.,-Southwest quarter of secti0'n 16 (9 N., 9 
E.), Sand Oreek- Township. Limestone quarries are operated 
near Biddingers, 20 to 50 acres being available. 
The Magness· Place.-'-N ortheast quarter of section 12 (9 N., 
9 E.), Marion TOWI1Ship. Limestone outcrops a long Sand Oreek, 
rook f0'r the Greensburg-Milhausen pike being taken from here. 
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On Muddy Fork rock crGps Gut from near the bridge Oon the 
Columbu.s-f1ireenshurg pike to the junctiGn with Sand Creek. 
Panther Creek has rock from sectiOon 24 (9 N., 9 E.) to its mouth. 
Squaw Creek has outcrOops of rock frOom near Milhausen to its 
junction with the N Oorth Fork of Muscatatuck Rive,r. 
E. J. J?orkert.-SGuthwest quarter of section 35 (10 N., 10 
E.), Salt Creek Township. An outcrOoP Oof limestone here marks 
the upper limit of limestone on the N Oorth Fork Oof the Muscata-
tuck River. 
Thomas Smith.-NQirtheast quarter of sectiGn 21 (10 N., 10 
E.), Washington Township. A limestone quarry Qin Sand Creek 
is nOoW being used fOor a, pike near l;>y. Three miles of road ar~ 
being built this year. A good blue limestone is found here, the 
outcrop being in the creek bed. Sand Creek frGm here to Scipio 
has more Oor less limestone crOopping out in its channel and banks. 
Cla.y Castor.-East half of the sGuthwest quarter of section 32 
(10 N., 11 E.), Salt Creek TOownship. Limestone appears on 
Leather Creek on this farm, and may be expected to crop out far-
ther dGwn the valley. 
Big Four Stone Oompan.y.--Southwest quarter Gf section 8 (10 
N., 11 E.), Salt. Creek TQiwnship. About 6 acres have been ex-
cavated to a depth Gf 10 tOo 20 feet. One hundred and 20 acres 
are available with 1 to 12 feet Gf stripping. Forty to 50 men 
are employed. The yearly output is 630 ear loads. About 100 
. cars Gf crushed stOone are prGduced annually. Samples of this 
stone were sent tOo the RGad Testing LaboratGry at Washington, 
with the following results: 
Results oj Physical Tests of Niaga:ra Limestone from land of Big Four Stone 
Company, New Point, Decatur County. * 
Specific gravity............ . . . . . 2.7 
Weight per cu. ft .......... (lbs.) 168.4 
Water absorbed per cu. ft .. (lbs.) .93 
Per cent. of wear. . . . . . . . . . . . . . 3.5 
French coefficient of wear. 11.3 
Hardness. . . . . . . . . . . . . . . .. 9.3 
Toughness ................ 10 
Oementing value-Dry. . . . 12 
Wet.... 34 
"A rather hard limestone, s1ightly above the average in toughness and 
.lbove the average in resistance to wear, with fairly good cementing value. 
Suitable for highway and country-road traffic."-Page. 
'For standard of comparison see p. 79. 
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An analysis of the sample made at the ,same laboratory showed 
the following results: 
Chemical Analysw of Niagara Limestone {rpm land (If Big Four Stone Company, 
New Point, Decatur County. 
Alumina (AI,Os) .................•...•.....•............•........ 1.60 
Iron oxide (Fe,Os) ... :........................................... .25 
Lime (OaO) .............................................•....... 44.85 
Magnesia (MgO) ................................................. 7.24 
Insoluble in hydrochloric acid ...........................• ·· .. ···· 2.05 
Loss on ignition ........... " .......... '" ............... , ... , ... 43.21 
Total ....................................................... 100.10 
Henry Hascamp.-Northeast quarter of section 6 (10 N., 11 
E.), Fugit Township. Limestone outcrops on a small creek. 
Three miles of pike have been made from this place. About 3 
acres are available. 
N. Herrick.-Northeast quarter of section 19 (11 N., 11 E.), 
Fugit Township. A limestone quarry occurs 2 miles north of St. 
Maurice. 
Jesse Plue.-Southeast qnarter of section 9 (11 N., 11 E.), 
Fugit Township. A qururry was opened here and a crusher 
started, but the rock was condemned by the connty surveyor. The 
stone is a coarse, granular; yellowish limestone, rather soft. 
Where it has been used for 4 or 5 years on a small piece of pike, 
it has worn fairly well. 
Fred Huber.-Northeast quarter of section 21 (11 N., 11 
E.), 'Fugit Township. Limestone crops out on the bank of Right 
Hand Fork. 
J. King.-Northeast quarter of the southwest quarter of section 
34 (12 N., 9 E.), Adams Township. A pit by the road near the 
house on the higher terrace of Little Flat Rock Creek shows 
gravel 6 feet thick and 14 of an inch in diameter, with some 
stones 3 to 12 inches in diameter. About 1,000 cubic yards have 
been removed and 2 acres are yet available. 
Orlatndo Lee.-Southeast quarter of the northwest quarter of 
section 34 (12 N., 9 E.), Adams ToWnship. A gravel pit on this 
place is in an extension of the deposit found on the King farm. 
About the same amount has been removed. Two acres are yet 
available. 
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Harry H~Jes.-Southwest quarter of section 32 (12 N., 9 Eo), 
Adams Township. A limestone-quarry has been opened on Flat 
Rock Creek about 1% miles north of Downeyville. Three thou-
sand 500 cubic yards have been removed. 
R. T. Lemons.-South hali of the southwest quarter of section 
32 (12 N., 9 E.), A'dams Township. A limestone quarry exists 
south of :F'Iat Rock Creek. This quarry is operated on a small 
scale, similar to that of the Hayes quarry. The outcrop rises 
30 feet above the creek. 80me 15 acres of surface are easily 
available at these quarries. 
Wesley Ga,rreU.-Southeast quarter of s~tion 31 (12 N., 9 E.), 
Adams Township. Here is a limestone quarry called the "Me-
Neely quarry." About the same method and amount of work is 
carried on as in the two quarries previously mentioned. 
Joseph Garrett.-Northeast quarter of section 31 (12 N., 9 
E.), Adams Township. A gravei pit here occurs with about 5 
acres yet available. 
Late Shellhom.-Southwest quarter of section 5 (11 N., 9 
E.), Adams Township. A small limestone quarry exists near the 
bridge over Little Flat Rock at Downeyville. The creek has 
rocky banks 10 to 20 feet high. Rock occurs in *e bed and the 
banks of Flat Rock Greek and its branches throughout the county. 
On Clifty Creek rock outcrops from a point 2 miles east of San-
dusky to its exit from the county. 
J. A. Oa,rr.-Northeast quarter of section 7 (11 N., 10 E.), 
Clinton Township. Limestone appears in the creek bed and from 
it has been quarried enough rock for about 6 miles of pike between· 
Sandusky and Olarksburg. 
About 2 miles above the junction of Little Flat Rock with Flat 
Rock and on the south side of the former there is an extension 
of the "second bottom," apparently part of the old valley which 
shows up west of the Pleake place. Gravel appears along the 
road where a cut has been made. It is probable that this old val-
ley contains much gravel. Across the bridge to the west, on Lafe 
Shellhorn's place, a pit has been opened at the edge of this high 
terrace, which shows gravel 10 to 15 feet thick beneath 1 to 2 feet· 
of soil. At present the showing is rather fine gravel. This is but 
an example of the extensive deposits of gravel lying between Flat 
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Rock and Little Flat Rock creeks. All the region lying between 
these st.reams as far north as about a mile south of the county line 
may be expected to produce gravel at a depth of 2 to 3 feet.. Also 
on the right bank of Big Flat Rock Creek the gravelly terrace 
appears to a width of about. half a mile and at a he'ight above the 
crook of about 40 feet. 
John. Shellhorn..-Southwest quarter of section 6' (11 N., 9 E.), 
Adams Township. A gravel pit has been opened 1 mile west of 
Downeyville about a quarter of a mile above the fork of the creek 
and between its branches. The gravel is, 8 feet in thick ness and 
rather coarse, 112 to 1112 inches, with stones 2 to 6 inches in diam-
eter scattered through. It. is overlain with 2 feet of <'oil and 
underlain with 6 feet of coarse sand. 
Raymond Lea~h.-Southwest quarter of section 6 (11 N., 9 
E.), Adams Township. There is a gravel pit west of the bridge 
on Flat .Rock, just above the fork. The gravel is moderately fine, 
but towards the stream is coarse and bouldery. 
Clifty Creek.-S"outhwest quarter of section 10 (11 N., 9 E.), 
Adams Township. Rock outcrops in the bed of the creek at this 
bridge. Gravel could possibly be obtained in small quantities 
on the north "ide of the creek, above the bridge, on "first boo1-
tmn." No high terrace gravel appears here. 
W. W. Ha.milton,.-Southeast quarter 6f section 16 (11 N., 10 
E.), Fugit Township. Limestone has been quarried from the 
creek here, but during late years no rock has been used on roads, 
. as the owner was unwilling to dispose of the rock to the township 
trustees. 
Big Four Railroad Grade.-Northeast quarter of section 12 
(10 N., 9 E.), to northeast quarter of section 15 (10 N., 10 E.), 
Washington Township. This is an abandoned railroad grade, and 
offers a supply of probably 10,000 yards of gravel. It is mod-
erately coarse, being 114 of an inch to 1 inch in diameter, with 
some larger stones. This gravel is now being used to repair the 
Greensburg-Kingston pike. 
Benjamin Garver.-Northwest quarter of section 21 (10 N., 
• 9 E.), Washington Township. Limestone from the quarry here 
has been used in making several miles of pike in the township. 
Mr. Turner.-Northwest quarter of section 23 (10 N., 9 E.), 
----------- - -
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Washington Township. A limestone quarry has been in use for 
l~any years and much stone has been taken out for roads in the 
vicinity. The rock is obtained partly from the bed o£ the creek 
and partly from the banks. 
BARTHOLOMEW OOUNTY. 
Area in square miles ..... " ........ " .... " ...... " ........... , 400 
Population in 1900 ....... '" ........... , ........ , '" ... '" '" ... 24,594 
Miles of public roads ............... " ......... ,. .. . . .. .. .. . . .. . 900 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276 
Percentage of roads improved.................................. 30.6 
Miles improved with graveL................................... 250 
Miles improved witb crushed stone .................... ,. ... ... .. .26 
Average original cost of gravel roads per mile ..... " ...... " .. .. $2,000 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . . . . .. $3,200 
Total original cost of improved roads ........... "' ................ $583,200 
Annual cost of repairs per mile on gravel roads 5 years old.. .. .. . $60 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $60 
Miles of improved roads (gravel) built in 1005 ..... " ...... " .. .. 15 
Miles of improved roads (stone) built in 1905. . . . . . . . . . . . . . . . . . . . 4 
Miles of improved roads (gravel) contracted for 1006. .. .. .. .. .. .. 2! 
Miles of improved roads (stone) contracted for 1906. . . . . . . . . . . . . . 3} 
First improved roads built ....... " .: ......................... , . 1886 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 70 
Satisfaction of farmers with investment in improved roads. . . . . . . Good 
Authority ............................... Wm. A. Morris, County Auditor 
The most striking feature in respect to road making in this 
county is the extensive deposit of gravel that occurs in the valley 
of White River. The area of this deposit is not less than 100 
square miles, one-fourth of the whole, area of the county. The 
gravelusunlly has from 2 to 4 feet of soil on top. In the places 
where it may be most easily secured, the gravel forms ridges 
slightly above the surrounding level bottom. These ridges are 
quite freqnent over most of the bottom land and may be' detected 
b-ycarefulobservat.ion of the undulations of a plowed field or by 
the retarded growth of corn over these gravelly patches. The 
depth of this gravel deposit is undefined over most of the area, 
but wells have pooetra:ted 50 feet or more of gravel. It is prob-
able that the gravel reaches to- even a greater depth in some places. 
It :is;howcver, not practicable to excavate nlUch below the water 
level,whieh is reached generally at a depth of 10 feet on the 
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lower bottom or terrace, and at about 30 feet on the higher terrac~. 
The size of the gravel is usually 1,4 inch to % inch in diameter, 
with some sand and some layers of pebbles. Pits have been 
opened here and there throughout the valley, but there is prac-
tically no limit to the number of places where gravel may be 
taken out. 
In addition to the deposits in White River valley, there is 
another source of gravel which furnishes abundant and suitable 
material for roads in this and neighboring counties. This is the 
outcrop of Knobstone shales which rises in high hills along the 
western border of the county. A 3-mile strip along the west 
edge of Bartholomew County embraces most of the area where 
this gravel is found. It consists of pieces of iron oxide and of 
sand concretions cemented by iron oxide. In size it varies from 
~ inch to 1 inch in diameter. It is a moderately soft material, 
crushing readily by continued traffic into a compact mass, which 
cements together, forming a smooth and solid surface. This 
gravel may be found in all the streams running out of the Knob-
stone hills, and for a distance of aboot 2 miles from where it was 
derived. These two gravels vary considerably in regard to their 
suitability as road metals. The hard gravel of the White River 
valley requires at least a year to become packed sufficiently to 
make a good surface. The softer gravel from the hills packs 
quickly. While the former is comparatively resistant to traffic 
at· all £aasons of the year, the latter is liable to "cut through" 
when frost is coming out of the ground. Samples of this Knob-
stone gra.vel from Wolf Creek Were tested at the Road Laboratory 
at Washington, and the results show its dry grinding cementing 
value to be 74, and the wet grinding 190. 
A width of 5 miles through the east side of Bartholomew 
Oounty is provided with limestone of good quality. This is quar-
ried in several places, and rock instead of gravel is here used for 
road making. 
W. J. Oook.-Part of the east half of the northeast quarter 
of section 28 (10 N\, 5 E.), Union Township. A gravel pit has 
been opened about ~ of a mile east of the road. About 15,000 
cubic yards have been removed, being used on the roads of the 
vicinity. The gravel averages 1 inch in diameter, and runs 10 
feet thick, with 2 feet of soil above. 
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Mary E. Royce.-Southeast quarter O'f sectiO'n 21 (10 N., 5 
E.), Nineveh Township. A gravel pit 300 by 70 yards in area 
and 6 feet deep has here been opened. The gravel is about like 
that in tho Cook pit and has 2 feet of soil ahove it. Material 
for about 4 miles of road has been secured from this pit. The 
road is now in good condition after being in use about 6 years. 
It has been repaired. every year with gravel from Hickey's pit. 
John Hickey.-Southwest quarter of sectiO'n 16 (10 N., 5 E.), 
Nineveh Township. A gravel pit is situated in a low ridge 100 
by 85 yards. Four miles O'f road have been made from this pit 
and the road is in very good condition. The gravel is abO'ut 6 feet 
thick, with about 30 inches of soil above. 
James D. Barnhill.-SO'uthwest quarter of section '1 (10 N., 
5 E.), Nineveh Township. At the junction of Mud and Nineveh 
creeks a gravel hill rises to a height of GO feet abO've the creek 
bed. Gravel is exposed on the sides, while on the east slope it 
has been removed in quantity. It is overlain with 1to 3 feet O'f 
soil. Near the top is a layer 1 to 2 feet thick of finely cemented 
gravel. This crops out in heavy ledges on the west side of the 
hill for 200 yards. Below the cemented layer down to the level 
of the creek the gravel is mostly loose but arranged in a somewhat 
stratified manner, the planes of stratification dipping toward the 
southwest at an angle O'f 15 to 20 degrees. The gravel ranges in 
size from % of an inch to 2 inches in diameter, and there are 
many large boulders 4 to 20 inches in diameter. Limestone, 
shale, greenstone and quartz pebbles are frequent. _ Two and one-
half miles of roa.d, southeast O'f Kanflas,' were built from this 
pit 5 years agO'.· The gravel packs well and the road is in goO'd 
condition at present. 
A. E. Royce.-NO'rtheast quarter O'f section 2 (10 N., 4 E.), 
Nineveh Township. A knoll of gravel with no soil on top exists 
here, about 3,000 cubic yards being available. One-fourth of a 
mile of road has been made from this pit. The pike from Kansas 
to Edinburg was ma.de from gravel taken from Nineveh Creek,' 
Driftwood River and the .Toseph Watts farm. It was built 20 
years agO', and is now a good road. 
John Royce and Granville Smith.-Southwest quarter of sec-
tion 13 (10 N., 4 E.), Nineveh Township. A pit has been 
opened up in the barnyard near the base of a hill. A similar de-
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posit. to t.hat. found on the B"arnhill farm is here exposed. There 
is a ('emented portion above 5 to 7 feet of gravel. Across the 
fence on the Smith place a thicker section is shown. No stripping 
is necessary. Two and a half miles of pike were built from these 
pits in the fall of 1904, running south from the west side of 
Royce's farm. I 
Lewis Royce.--Southwest quarter of section 13 (10 N., 4 Eo), 
Nineveh Township. Gravel is expOfled on a hill where the road 
has been cut through. At the top the,re are 2 or 3 feet of red 
sandy clay. There is some cemented gravel here, as in the last 
two places described. ThE'. cliff faces the northwest and the ma-
terial is arranged in arched strata. The hill to the north is cut 
to a depth of 12 foot, and shows only red gravel, or coarse, sandy 
clay. Gravel from tlfis pit, with a gravel from the John Royce 
place, was used on the pike near by, having been put on in 1904. 
It wears well, but on the hillsides is badly washed. This gravel 
deposit seems to be an extension' of the deposit, on the John Royce 
and Barnhill places, which are doubtless more or less connected 
through the high hill which separates them. 
John Lon,q.-Southeast quarter of section 23 (10 N., 4 E.), 
Nineveh Township. In the bed of a small creek leading from 
the hills at the west, gravel is found in considerable quantities, 
occurring both in the channel and in the banks of the stream. 
It consists of fiat fragments of fine, shaly sandstone cemented 
with iron oxide and glacial boulders, the latter frequently reach-
ing the diameter of 8 inches, but mostly smaller. About 2 miles 
of pike were made fro~ this kind of material in September, 1904. " 
The gravel packs well and forms a hard, smooth surface. 
P. N. Darum.-Northwest quarter of section 6 (9 N., 4 E.), 
Union Township. On the south side of a little valley running 
through this farm there is an outcrop of cemented gravel like that 
on the Barnhill place. No material has been taken out, but the 
indications are such as to suggest an extensive deposit. 
J. Q. Owe1l8.-Northwest quarter of section 7 (9 N., 4 E.), 
Union Township. There is a.bout 11/2 miles of gravel on Cath-
erine Creek, beginning a.bout 14" of a mile west of section 7 and 
extending up the stream. Bless Creek, just south, has little or no 
gravel. Most of that which has been used on the roads south of 
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Bless Creek came from Driftwood River, 1 mile south of Lowell 
Mills. 
Dr. lFr£ght.-Southwest quarter of section 22 (9 N., 5 E.), 
Columbus Township. Two miles west of Columbus, in the bed 
of Driftwood River, is a gravel bar from which material is hauled 
frequently. It. is about 200 by 25 yards in area, and averages 3 
feet deep. High wateT always brings in fresh gravel to renew 
places from which it has been removed, so that there is a never 
failing supply. In size the gravel varies from coarse sand to 2 
inches in diameteT. Much has been used on pikes near by and at 
a distance. The pike running west from Columbus up the valley 
of Wolf Creek was built largely from these bars many years ago. 
It is in fair condition, but becomes loose and dusty on top soon 
after damp weather has ceased. 
Valentine AuU.-North half of section 30 (9 N.,4 E.), Har-
rison Township. Gravel sets in in Wolf Creek at the bridge 1f2 
mile west of this farm, and extends to the hills. The amount ob-
tainable at different places along this stream is variable . 
. S. C. Daugherty.--Southwest quarter of seetion 12 (8 N., 5 
E.), Wayne Township. A gravel pit 500 by 90 yards in area, 
lying along the P., C., C. & St. L. Railway, a quarter of a mile 
northwest of Walesboro, has been opened. It shows the following 
section: 
Section at grat'el pit of S. C. Daugherty, Wa.yne Township, Bartholomew County. 
Feet. Inches. 
1. Soil, reddish, sandy ................................ ·.. 3 
2. Sand .................................... ···· .. ·.····· 1 • 2 
3. Gravel, mostly fine, averaging about one-fourth inch in 
din meter ........................ ' ................. 10 
The magnitude of this excavation shows the great prevalence 
of gravel as an underlying deposit in this valley. This gravel pit 
has' been nsed by the railway company. 
Sherman Swa.ney,--Northwest q~larter of section 12 (8 N., 5 
E.), Wayne Township. A gravel pit lies jllst across the road 
from th~ -Daugherty place. It is 80 by 30 yards in ~rea and is 
the same kind uf deposit in every way as the other. 
Many gravel bars are found in the channel of White River 
between Columbus and Azalia. 
C. E . ..iVlassie.-Northwest quarter of section 33 (8 N., 6 E.), 
r-----------------.----,~~.~ 
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Wayne Township. A gravel bar occurs in White River a.t this 
place. It is 250 by 50 yards in area and 3 feet deep above low 
water. The gravel average~ about 14 of an inch in diameter. 
Mr. 8purgeon.-Northwest quarter of section 32 (8 N., 6 E.), 
Wayne Township. There is her~ ~ gravel pit about 150 yards in 
diameter and 12 feet deep. 
A. Kiel.-Northwest quarter of section 16 (7 N., 6 E.), Wayne 
Township. About 1Y2 miles southeast of Jonesville is a gravel pit 
in a pasture near the road. It is about 100 yards in diameter. 
Section of gravel pit on land of A. Kid. 
Feet. IncMs. 
1. Soil, dark colored, pebbly....... .. .. .. .. .. .. .. .. .. .. ... 1 6 
2. Gravel, one-fourth to one-half inch in diameter with finer ' 
material ................................ ,........ 4 6 
At least 5 acres occur in the same ridge. There is not much 
demand for this gravel at 5 cents a yard. Mr. Kiel has also 
6 or 7 grave-I bars in the river, of 5 to 10 acres each. 
Southern Indiana Railway Gravel Pit.-Northwest quarter of 
section 3 (7 N., 6 E.), Sand Creek Township. A pit 400 by 
200 yards in area has hero been opened. Gravel has been used 
for ballast on the railroad. It is much mixed with sand and, in 
general, is too nne for roads. It runs about 7 feet thick with 3 
feet of pebbly soil above. 
Lewis Da.1,£s.-S'outhwest quarter of section 3 (7 N., 6 E.), 
Sand Creek Township. :From a gravel bar in White River at this 
point the pike south of Azalia was being made. 
P"ank Crump.-Southwest quarter of section 10 (7 N., 6 E.), 
Sand Creek Township. A gravel bar here occurs, about % of 
a mile below the Davis bar. These two gravel bars each comprise 
about 15,000 cubic yards. 
N. Newsom.-Northwest quarter of section 28 (8 N., 6' W.), 
Sand Creek Township. A gravel pit 50 by 30 yards in area has 
been opened near White River 1 mile west of the Azalia-Colum-
bus pike. The gravel averages % of an inch in diameter and 
runs 10 foot thick, with 2 feet of dark, gravelly soil above. 
John Crnmp.-Northeast quarter of section 20 (8 N., 6 E.), 
Sand Creek Township. A gravel pit 100 by 200 yards in area 
is located about 112 mile east of the river and 3112 miles northeast 
of Azalia. 
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Glifty Gree7c.-There is a gravel bar abQut 1f2 mile abQve the 
bridge Qn the Azalia-CQlumbus pike, Qn the line between section 
32 (9 N., 6 E.) and sectiQn 5 (8 N., 6 E.), Columbus TQwnship. 
Much gravel has been taken from this depQsit fQr the pike 
neaJI'by; 
A. McEwen.-East half Qf sect.ion 31 (9 N., 6 E.), CQlumbus 
Township. A gravel pit 50 by 30 yards in area Qccurs here which 
shows the following: 
Section of gravel pit on land of A. McEwen. 
Feet. 
1. Soil, gravelly< ................................................ 3 
2. Sand......................................................... 6 
3. Gravel, i inch in diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 
Gravel from here was used Qn the pike 20 years ago. The rQad 
is in good condition. The gravel has been taken Qut frQm the 
PQint Qf a knQn running nQrthwest frQm the residence. The 
top Qf this knQll is 35 feet above low water in White River. 
J Ohl1 Beatty.-CQlumbus Township. Mr. Beatty has fQur 
gravel bars in White River, cQmprising 100 acres, with an average 
depth of 2 feet. Much has been used fOil' piking rQads near 
CQlumbus. 
The "State RQad," running sQutheast frQm Oolumbus, Was 
piked many years agQ with river gravel and pit gravel. It is in 
rather PQQr cQnditiQn, Qwing to the fact that the gravel is tQQ 
fine tQ pack, and 2 Qr 3 inches Qf the top is always lQQse. 
Near the CQlumbus-Indianapolis interurban line bridge at 00>-
lumbus there is a pit 70 by 70 yards in area; from which gravel 
was taken for ballasting the interurban track. It shQWS 3 feet 
Qf gravel, 1M to 1h inch in diameter, overlain with 4 feet of 
brQwnish pebbly soil. 
Lowell8tation.-NQrtheast quarter Qf section 11 (9 N., 5 E.), 
CQlumbus Township. There is here a railrQad gravel pit 275 by 
275 yards in area which shows 6 feet Qf gravel overlain with 4 
feet Qf brQwn pebbly soil. The material taken Qut Qf this pit was 
used as ballast Qn the railrQad. 
Isaac Bredin.-Southeast quarter of section 9 (10 N., 5 E.), 
German TQwnship. A gravel d~posit here occurs which is the re-
sult Qf Qverwash frQm a break in the dike. AbQut 1,000 cubic 
830 REPORT OF STATE GEOLOGIST. 
yards have been removed and as much more is lying on the ground. 
This is being used on roads in the vicinity and is of good quality. 
Driftwood River.-Southwest quarter of section 4 (10 N., 5 
E.), German Township. Near the bridge on the Kansas-Edin-
burg road is a gravel bar from which material was taken for pikes 
in the neighborhood., 
Flat Rock Creek has much gravel from where it enters the 
county to its junction with Driftwood River, while the lat.ter 
stream has gravel only in occasional bars. From Flat Rock comes 
most 0'£ the gravel used on the pikes in German Township. The 
roads made of it are good, though built. many years ago. 
John Warrd, o.f Hope, has a gravel bar in Flat Rock Creek; 
about half a mile up stream from the bridge west o.f St. Louis 
Crossing. Of this, 10,000 cubic yards have been remo.ved for 
use on the ro.ads in the vicinity. Much of the gravel used near 
Hope is brought from Flat Rock Creek. 
H. Snider.-Northeast quarter of section 18 (10 N., 7 E.), 
Haw Creek Township. Just at the edge o.f the village of St. 
Louis thm'e is a large gravel pit in the hill on which the house 
and barn are standing. It is 70 by 60 yards in area and averages 
18 feet in depth. The excavation has proceeded so far as to 
threaten the safety of the foundation of the house. Much o.f 
the material is sandy 01' gravelly soil. The best gravel is in a 
buried ridge, which runs under the house. About 20 miles of 
road have been made from this pit. It makes a good road, re-
maining smooth and firm. 
The roads about ~t. Louis are unusually good. In one part of 
the deposit above mentioned cemented gravel appears. Mr. Sni-
der says that after blasting through this cemented layer no gravel 
was found below. This depo.sit is also outside the limits of the 
ordinary valley deposit farther west, and bears evidence of glacial 
deposition. There is a parlial stratification, with the dip towards 
the northwest. 
Mr. Bowman.-Southwest quarter of section 6 (10 N., 7 E.), 
Haw Creek Township. A gravel pit is located in a field a quar-
ter of a mile southeast of the residence. The pit was just being 
opened when it was visited by the writer. The deposit is at the 
edge of a little valley, and on the southeast slope 0'£ a hill rising 
some 30 feet to. the west. There is an acre or so available. 
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Section at Bowman gravel pit. 
Feet. 
1. Soil, coarse, pebbly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
2. Boulders, 2 to 6 inches in diameter ........................... " 1 
3. Gravel,! to 1 inch in diameter................................ 2+ 
Mr. Harker.-Northeast quarter of section 9 (10 N.,7 E.), 
Haw Oreek Township. A gravel pit is located at the edge of 
the woods a quarter of a mile west of the road. Its area is 4D 
by 60 yards, and is ab@ut 14 feet deep at one end, running out 
to the surface on the hillside. The deposit is in the form of a 
buried ridge running back into the hill, the end being exposed in 
the pit. About six feet of clayey soil rests on the top and sides 
of the gravel ridge, a cross section of which is probably eight. feet 
high and twelve feet wide. The gravel is from half an inch to 
one and a half inches in diameter and contains some boulders 
six to ten inches in diameter. It is rather difficult. of access and 
is now used only for repairing roads. A three-foot hole dug in 
the top of the hill 30 yards farther back shows coarse gravel at 
the bottom. 
Lewis Solomon.-Northwest quarter of section 20 (10 N., 7 
E.), Haw Oreek Township. A limestone quarry northwest of 
Hope is located on the west bank of Haw Oreek. This quarry 
has produced rock for about ten miles of road. The stone is a 
moderately hard limestone, and by some is thought to be better 
for roads than is the blue, limestone, since its softer quality per-
mits it to pack more readily. The top of the formation is about 
12 feet above Haw Oreek, and the rock extends back into the hill 
indefinitely. There is too great a depth of soil on top to make 
a paying quarry, except just along the outcrop. A crusher is lo-
cated here. I I 
Samples of this stone were secured and sent to the U. S. Road 
Laboratory for testing, with the following results: 
Results of Physical Test3 of Devonian Limestone from land of Lewi.~ Solomon, 
near Hope, Bartholomew County. * 
Specific gravity.. . . . . . . . . . . . . . . . 2.7 French coefficient of wear. 6.7 
Weight per cu. ft .......... (lbs.) 171.5 Hardness ................. -1 
Water absorbed per cu. ft .. (lbs.) 1.71 Toughness................ 5. 
Per cent. of wear. . . . . . . . . . . . . . 5.9 Cementing value-Dry. . . . 20 
Wet.... 41 
"Fail' resistance to wear and fairly good cementing value. Best suited 
for country-road traffic."-Page. 
"For standard of comparison see p. 79. 
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An analysis of the stone, made at the same laboratory, showed 
the following results: 
Analysis of Devonian Limestone from land of Lewis Solomon, near Hope, 
Bartholomew County. 
Iron oxide (Fe,O.) ............................................... Traee 
Lime (OaO) ...................................................... 55.70 
Magnesia (MgO) ................................................ .23 
Phosphoric acid (P,O.) ...................... '.' ................... Trace 
Insoluble in hydrochloric acId.................................... .86 
Loss on ignition ................................................. 43.32 
Total ............................ ~ ........................... 100.11 
Sarah Trotter.-Northeast quarter of section 32 (10 N., 7 E.), 
Haw Creek Township. About two miles south of Hope a quarry 
of limestone is being opened up An area 10 by 40 yards has been 
removed to a depth of 12 feet. With from 3 to 10 feet of strip-
ping, 20 acres could be quarried. The stone is much the same 
as that on the Solomon farm. Two miles of pike have been made 
from this quarry, the rock being sold at eight cents per. cubic 
yard. 
John Keller.-Southwest quarter of section 8 (9 N., 7 E.), 
Olay Township. A gravel pit just south of the township line 
bridge on Olifty Creek, about a mile west of Newbern, is 80 by 
80 yards in area. This pit has been used 25 or 30 years, and 
some 50 miles of pike have been made from it. About 40 acres 
are yet available. The soil is two feet deep, below which is some 
12 feet of gravel, alternating with layers of sand or of coarse 
material and containing some boulders up to one foot in diam-
eter. 
]fr. McCauley.-East half of section 8 (9 N., 7 E.), Olifty 
Township. About ten rods northeast of the Keller pit is a newly 
opened gravel pit in an extension of the same.Jerrace. 
Mr. Shafer.-Southwest quarter of section 5 (9 N., 7 E.), Olay 
Township. From a quarry located. back of the barn some rock 
lias been removed for foundations. This rock is in thick layers 
and is a moderately compact stone. With a stripping of one to six 
feet, five or ten acres would be available. 
D. Hop7cins.-North half of section 22 (10 N., 7 E.), Haw 
Creek Township. Here is 8 limestone outcrop, but no quarrying 
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has boon done. About one mile east., on Duck Oreek, limestone 
outcrops in the bed of the creek. 
Arthur Galbraith.-Southwest quarter of section 25 (10 N., 7 
E. ), Haw Creek Township. A gravel/pit three~fourths of a mile 
north of Hartsville, on the west side of Clifty Creeik, is in an 
area of. terrace containing about two acres. 
Dr. MorrisO'n.-Southwest quarter of section 36 (10 N., 7 E.), 
Haw Creek Tovmship. On the west side of Olifty Oreeik, just--
below Hartsville, rock outcrops about 30 feet above the creek. A 
quarry has been lately opened, thel rock being used mainly for 
building purposes. The quantity is unlimited. 
John Collins.-Southwest quarter of section 36' (10 N., 7 E.), 
Haw Oreek Township. A limestone quarry is located west of 
Olifty Creek, one-fourth of a mile southwest of Hartsville. It is 
100 by 40 yards in area. Little stripping is necessary and un-
limited amounts are available. 
W. B. Davis.-Northwest quarter O'f section 18 (9 N., 7 E.), 
Clay Township. On t.he south side o.f Clifty Creek there is a 
gravel pit 100 by 30 yards in area and 12 feet deep. The quality 
is about like that of t.he gravel on the Keller farm. 
Willia.m Henderson.-Northwest quarter of section 14 (9 N., 
6 E.), Olay Township. A gravel pit is located by the road in 
the side of the bank of a small run leading intO' Olifty Oreek from 
the north. About 400 square yards in area have been removed. 
Twenty-five acres could probably be utilized. There are two 
feet of SO'il above the six or eight feet. of gravel. The latter con-
tains some boulders as large as six inches in diameter, and many 
chert nodules. 
Township Gravel Pit.-Southwest quarter of section 14 (9 N., 
6 E.), Clay Township. Just across the road from the Henderson 
pit is a gravel pit owned by the township. In area it is 20 by 
50 yards, and has been opened to a depth of 12 feet. 
James Perry.-Southeast quarter of section 14 (9 N., 6 E.), 
Clay T'ownship. A gravel pit located west of the road, about a 
quarter Qf a mile SQuth of Petersville, is 150 by 150 yards in 
area. Gravelly soil to a depth of one 0'1' two feet cO'vers the gravel, 
which is cQarse, with some boulders six inches in diameter. There 
is a depth of 12 feet of gravel. To the northwe~t the deposit ex-
u'b-Geology. 
--
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tends over probably 15 acres, while east of the road there are 
about 20 acres. From this pit gravel for the northern part of the 
township is secured, while from the Keller pit the south central 
part of Clay Township is supplied. 
Roads in the central part of Olifty Township are not impro'Ved 
to any great extent. Material has to be hauled from Clifty Oreek 
or from rock quarries farther east. _ The road on the line between 
sections 20, 21 and 28, 29 (9 N., 7 E.), is now being graveled 
from the Keller pit. 
John, Oarter.-Southwest quarter of section 23 (9 N., 7 E.), 
Clifty Township. Limestone outcrops about two miles west of 
the county line and one mile north of the south line of Clifty 
Township. Much material is available. Limestone also outcrops 
on the farm of Mr. Hamm, northeast quarter of section 27 (9 N., 
7 E.), Clifty Township. 
N. Bradley.--Northeast quarter of Bection 10 (9 N., 7 E.). 
Clifty Township. A gravel pit located on the south side of Clifty 
Creek, 40 by 30 yards in area, is in a terrace about 30 feet 
above the creek. Towards the creek the material is coarse, con-
taining many boulders six or eight inches in diameter. Farther 
away the material gradual1y becomes finer. The appearance o.f 
a section taken at right angles to the stream indicates that the 
coarse material near the stream was first deposited, then the finer 
parts were successively laid down across the top and beyond the 
coarser part. From two to three feet of soil lies on top. About 
one~third of the material is of boulders too large for road purposes. 
Five acres are available. About 15 rods south of this pit a sandy 
limestone outcrops some 40 feet above the creek. 
William Broc7cmam.-West half of section 12 (9 N., 7 E.), 
Clifty Township. A gravel pit has been opened at the north end 
of a hill rising some 40 feet above the valley bottom, in which it 
stands isolated from other high lands to the west. The whole hill, 
which is a quarter of a mile long and 40 rods wide, has the ap-
pearance of being made up largely of gravel. The average size 
of this gravel is half an inch in diameter, with some boulders six 
inches in diameter. 
Oombs Anderson.-Southwest quarter of section 12 (9 N., 7 
E.), Clifty Township. On Falls Fork there is a terrace about 30 
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feet above the stream. It seems to be made up partly of gravel and 
partly of underlying limestone. At the house of Mr. Anderson, 
in digging a cistern, rock was struck at ten feet. Farther north 
of the house gravel outcrops· at th~ edge of the terrace. Much 
rock is found all along this creek. It has been used to some ex-
tent on the pikes west of here, and it wears well. A crusher has 
been located on this creek for several years, but no rock has lately 
been crushed. 
Section at the Falls oj Falls Fork. 
Feet. 
1. Limestone, hard ..................................... 3 
2. Limestone, shaley ................................... . 
3. Limestone, soft, clayey................................ 1 
4. Shale ....... , ................................ '.' . . . . .. 6 
Inches. 
6 
6 
6 
6 
The limestone of the ledge No.1, over .which the wate,r falls, is 
continuous up the side of the ravine some 25 feet. 
F. W. Barbour.-Northeast quarter of section 4 (8 N., 7 E.), 
Rock Creek Township. About a quarter of a mile south of the 
road and a quarter of a mile west of Burnsville t!lere is a gravel 
pit 150 by 20 yards in area. Under t~wo feet of soil there is some 
four feet of rather fine gravel, containing much clay. About six 
miles of pike have been made from this pit. After seven or e,ight 
years' use the road is firm and smooth. The clay in this gravel 
seems to be of proper amount to make a solid road when the ma-
terial is subjected to continuous traffic. The deposit is, however, 
about used up. One-fourth of a mile to the northwest is another 
pit 30 by 50 yards in area, but here, likewise, the gravel is nearly 
exhausted. 
Mrs. O. Huffm(JjJl,.-Northwest quarter of section 3 (8 N., 7 
E.), Rock Creek Township. A limestone quarry has been opened 
at the east edge of Burnsville. It is 100 by 15 yards in area and 
rock rises to a height of 12 to 20 feet above the creek. Less 
than ten feet of stripping is necessary to lay bare two or three 
acres. 
David :AI. Walker.-Northeast quarter of section 6 (8 N., 7 
E.), Rock Creek Township. A limesto,ne quarry and lime kiln 
are sit.uated on the south side of Little Sand Creek on this farm. 
Exposures are visible for 40 rods or more along this part of the 
creek. 
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Section of quarry on land of D. M. Walkej'. 
Feet. 
1. &>i1 ....•...................... , .......... , ....... 6 to 10 
2. Shale ............................................ 3 
3. Limestone, hard, blue ............. ,' .. ············· 2 
4. Limestone, medium hardness, gray .......... ·,···· 
5. Limestone, soft, buff, ................ ····.········ 7 
Inch.a. 
8 
4 
White limestone cont.inues below the level of the excavation iu-
Eldillitel;y. The hase of the buff colored limestone is about ten feet 
above the creek. Some four or five acres w·ould be available with 
little or no stripping. Stratum No.3 is very hard and will not 
burn into lime. It. makes a fine road metal, hut is slow in packing. 
No. 4 is softelr and makes a good road. No. 5 is a good stone for 
making lime and for roads. Its lasting qualitie~ are not quite so 
good as are those of the blue. :Mr. vValker has sold some stone for 
roads, but no crusher has been operated at. the quarry. 
Samples of this stone were sent to the Road Testing Laboratory 
at Washington for testing, with the following results: 
Results of Physical Tests of Devonian Limestune from land of D. M. Walk~r, 
Burnsville, Bartholomew County. * 
Specific gravity ....... , . . . . . . . . . 2.7 
Weight per cu. ft. ......... (lbs.) 168.4 
French coefficient of wear. 6.7 
lIardness ................. --8.3 
T'oughness. . . . . . . . . . . . . . . . 5 Water absorbed per cu. ft .. (lbs.) .96 
6 Oementing value--Dry. . . . 18 
Wet.... 25 
Per cent. of wear ............. . 
"Best suited for country-road traffic."--Page. 
An analysis of the sample made at the same laboratory showed 
as follows: 
Chemical Analysig of Devonian Limestone from land of D. JI. Walker, BUrrls-
ville, Bm'tholomew County. 
I _ Per cent. 
Alumina (AI
2
0,) ................................................. .11 
_ Iron oxide (Fe
2
0
3
) ••••••••••••••••••••••••••••••••••••••••••••••• .51 
Lime (OaO) ..................................................... 52.70 
Magnesia (MgO) ................................................. .51 
Phosphoric acid (P20.) ........................................... 1.08 
Insoluble in hydrochloric acid ....... , .,. '" .. , ., .. , ........ , .. , .. , 3.51 
Loss on ignition ................................................. 41.68 
Total ....................................................... 100.10 
"The sample is unusually rich in phosphoric acid." 
'Fo~ standard of comparison see p. 79. 
'. 
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Oscar Oasei.-Northeast quarter of seetion 6 (8 N., 7 E.), Rock 
Creek Township. At this place there isa limestone quarry on Lit-
tle Sand Creek, 100 by 50 yards in area. 
Section of quarry on land of Osc-ar Ca.~e. 
Feet. 
1. Soil........................................................ 6 
2. Shale ...................................................... 1 to 2 
3,. Limestone, blue ............................................ 1~ to 2 
4. Limestone, gray ................................... : ........ 1~ to 2 
5. Limestone, buff, with two layers of chert nodules 4 to 5 in. 
thick .................................................. 8 
The base of the last layer is about four feet above t.he creek 
bed. The quarry was opened in 1891. A mile and three-quar-
ters of the Burnsville-Columbus pike were made from this quarry, 
parts of each layer having been used. About ten acres are availa-
. ble without. much stripping. 
George Taiylor.-Northeast quarter of section 5 (8 N., 7 E.), 
Rock Creek Township. There is an old limestone quarry on Lit-
tIe Sand Creek, similar to the Case quarry. It is little worked 
now. 
Charles BO'Ody.-Southwest quarter of section 12 (8 N., 6 E.), 
Sand Creek Township. A gravel pit 40 by 50 yards in are,a shows 
a depth of soil two feet, then gravel containing many boulders. six 
to ten inches in diameter five feet, and below this sand one or more 
feet in depth. About two acres. are available. The pit being sit-
uated in that part. of the deposit lying nearest to the creek, it 
is possible that, farther back in the unworked portion, gravel of a 
more even size may be found. Material from this pit hasl been 
used in repairing roads near Elizabethtown. 
Mrs. Ryan. -Northeast quarter of section 16 (8 N., 7 E.), Rock 
Creek Township. Rock for six miles of pike was here blasted out 
of Rock Greek bed. There is much more available. 
M. A. (A. D.) Rainey.-West half of the northeast quarter of 
section 12 (8 N., 7 E.), Rock Creek Township. About three 
miles of pike have lately been made from a quarry located on this 
place. About five acres are available. This quarry has been op-
erated for·4:0 years. Samples tested at the, U. S. Road Labor-
atory showed the physical properties t.o be as follows: 
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Resu/t8 of PhY8icai Test8 of Devonian Lime8tone from land of M. A. Rainey, 
Grammar, Bartholomew County."' 
Specific gravity ................ . 
Weight per cu. ft .......... (lbs.) 
Water absorbed per cu. ft .. (lbs.) 
Per cent. 'Of wear ............. . 
2.5 
159 
1.37 
6.2 
French coefficient of wear. 6.5 
Hardness................. 8 
Toughness. . . . . . . . . . . . . . . . 8 
Cementing value-Dry. . . . 38 
Wet.... 49 
"A fairly hard, though not very tough limestone, with rather low re-
_ sis~o wear, bljt gOO!l cemellting value. Best suited to c~untry-road 
----~tr-a--;ffic."-Page. 
An analysis 'Of the sample, made at the same laboratory, showed 
the following results: 
Chemical Analysis of Dp-vonian Limestone from land of M. A. Rainey, Grammar, 
Bartholomew County. Per cent. 
Alumina (Al.O.) ................. ' ......... , .......... , ..... , .. .. . .71 
Ir'On 'Oxide (F'e.O.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 
Lime (CaO) ..................................................... 53.35 
Magnesia (MgO) ................................................. .22 
Phosph'Oric acid (P.O.) ........................................... .54 
Ins'Oluble in hydr'Ochl'Oric acid ...... " ............. , ... ... ... .. .... 2.65 
Loss 'On igniti'On ................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 42.10 
Total ....................................................... 99.82 
JACKSON COUNTY. 
Area in square miles ................ , ........... , ........... , .. 520 
P'Opulati'On in 1900 ........................ '. ... ... ... .. . .. .. .... 26,633 
Miles 'Of public r'Oads.. .. .. . . . . . . . . .. . . .. .. .. .. ... . . .. . . . . . . ... . 650 
Miles of impr'Oved r,oads .................... , .. , ...... , .. , .. , .. . 500 
Percentage of r'Oads impr'Oved... ... ... ... ... ..... .............. 76.9 
Miles impr'Oved with graveL .................. ················· 490 
Miles impr'Oved with crushed st'One ............................ 10 
Average 'Original c'Ost 'Of gravel r'Oads per mile ............... , .. , $1,057 
Average 'Original c'Ost 'Of st'One r'Oads per mile .................. , $2,000 
T'Otal 'Original cos.t 'Of improved r'Oads ...................... , ..... $537,696 
Annual c'Ost 'Of repairs per mile 'On gravel roads 5 years 'Old. . . . . . . $175 
Miles 'Of impr'Oved r'Oads (gravel) built in 1905 ............ , .. .. .. . 29 
First impr'Oved r'Oads built ..................... ··.············· 1893 
Pr'Op'Ortion 'Of impr'Oved r'Oads built since 1895 (per cent.). . . . . . . . . 75 
Satisfacti'On 'Of farmers with investment in impr'Oved r'Oads.. . . . . . Go'Od 
Auth'Ority ............................... H. W. Wacker, C'Ounty Audit'Or 
The general sources 'Of r'Oad materi~l in J acks'On C'Ounty are sim-
ilar t'O thOSE> in Barth'Ol'Omew, with the excepti'On of the absence 'Of 
"For standard of comparison see p. 79. 
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limestone in the eastern part of J acksOin. The gravel deposits of 
White River continue throughout the county, the gravel gradually 
becoming finer as the junction of Muscatatuck River with White 
River is approached. As a rule there is a greater deposit of silt 
above the gravel in this county than in Bartholomew. The Knob-
stone shales furnish a wider area of the red creek gravel than is 
the case in the latter county. There is only one limestone quarry 
in Jackson Oounty-the Luedtke quarry in Oarr Township. 
There is a small outcrop of the Goniatite limestone in the eastern 
part of the county, which might possibly be used for road pur-
poses, although the formation is comparatively thin and the sup-
ply limited. Some townships are very well equipped with im-
proved roads; others have less than a dozen miles each. Some 
limestone has been shipped in and used on roads, but that in only 
limited aml)unt. 
The total number of miles of improved roads in this county in 
October, 1905, was 480, of which only ten miles were rock roads. 
About 50 miles were being built or were soon to be built. The 
cost per mile of river gravel roads is about $1,500; of the red 
gravel, $'700 or $800. 
The following list shows the number of miles of improved road 
per township in October, 1905: 
Driftwood ....................................................... 21.33 
Grassy Fork .................................................... 8.71 
Brownstown .................................................... 88.0'1 
Washington ..................................................... 12.61 
Jackson ......................................................... 68.96 
Redding .. ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 44.07 
Vernon ......................................................... 23.98 
Hamilton ....................................................... 82.58 
Carr ............................................................ 54.89 
Owen ........................................................... 43.50 
Salt Creek ...................................................... 75.35 
Total ....................................................... 479.39 
The pike from Seymour to Brownstown is built mainly of rive,r 
gravel. About three miles of the Brownstown end is topped with 
red gravel. The part that is made wholly of river gravel or bank 
gravel has a loose surface, while the part which is topped with the 
red gravel has a smooth, even surface. 
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Gravel for the Seymour-Comiskey pike, in this county, was ob-
tained from White River at Rockford. It was put on in 1893-94. 
This is not a smooth pike. the gravel being too fine to pack well, 
and a lot I)f loose material is always lying on top. 
Philip Sweaney.-Southwest quarter of section 1 (5 N., 6 E.), 
Vernon Township. An outcrop o£ limestone and shale occurs, here 
on the Muscatatuck River, and eiXtends about five rods along the 
c ank of the stream. Ten rods above, on the same side of the 
stream, is a' similar outcrop; also SO rods farther down the stream 
the rock is exposed :for eight or ten rods. The bed of the river 
cuts through about ten feet of New Albany shale and the lime-
stone lies just above the shale. 
Section at Sweaney's F01·d. 
1. Soil •• '0' •••••••• , ••••••••••••••••••• 0 ••••. 0 •.•••••••• 0.···· 
2. Limes,tone, knobby, fine-grained, impure, easily breaking into 
Feet. 
6 
small pieces along many natural joints .... , .. .. .. .. .. .. . 6 
3. Shale, black, hard, fissile, bituminous ......................... 6 to 10 
In an lS-£oot well on the Sweaney place, about 30 rods back 
from the river, the same limestone was struck. On the E. E. Fos-
ter farm, east half of section 2 (5 N., 6 E.), limestone above the 
shale was penetrated four or five feet. No. attempt, has been 
made to use this limestone on roads, though it would douhtless 
make a good road metal. Lying as it do.es in a region where o.ther 
road material is scarce, it deserves careful investigatiO'n. 
The pike from Brownstown to Medora is very poo'r. It lies 
along a sandy country, and the usual manner of applying gravel 
has not been suited to this kind of soil. :Much of the way the road 
is, a mushy miiXture o£ sand and gravel twO' or three inches. deep. 
" A little better surface has in places been secured by using the red 
creek gravel, but the crust formed by this gravel is liable to' be 
cut through and let the wheels sink through to the loose sand 
below. 
VaUonia.-Part o.f the northeast quarter o£ section 29 (5 N., 
4 E.), Driftwood Township. A gravel pit owned by the county 
lies in the edge O'f the to.wn. It is about 100 yards' in diameter 
and shows one to two feet of sandy soil, below which is siiX feet or 
more of gravel. This is one-fourth to one-half an inch in diame· 
ter and contains much sand. 
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John Mahan.-Southeast quarter of section 1 (4 N., 3 E.), 
Driftwood Township. Gravel is obtainable on this farm, and 
also on the farm of Henry Peters near by, part of the southeast 
quarter of seetion 12 (4 N., 3 E.). . 
Along the pike running northwest from Ewing to White River 
there is an old gravel pit, in whieh gravel is found within one foot 
of the surfaee. At the bridge are large graveJ bars in the river, 
comprising some four or five acres. 
W. Clayborn.-Northeas.t quarter of section 18 (5 N., 4 E.), 
Brownstown Township. The limit of available gravel lies about 
as far from the river as is the pit located on this, land. Farther 
away from the river the gravel beeomes more and· more deeply 
overlain with the light-colored silt called here "white slash." 
Henry Lehrman.-Northwest quarter of section 19 (5 N., 4 
E.), Brownstown Township. A gravel pit is located about 40 
rods east of the west line of Brownstown Tovvnship. This also 
is at about the limit of accessible gravel in this bottom. The, pit 
has not. been used for some years. 
William Hunsuckcr.-Northwest quarter of section 9 (4 N., 
3 E.), Carr Township. In a well dug near the house, which is 
situated at the fOot of the Knobstone hills., shale was struck at a 
depth of 30 feet, but no gravel was found. Another well was dug 
some 15 rods farther out on the bottom, in which were found about 
10 feet of whitish clay, 10 feet of "blue mud," and gravel. The 
gravel was penetrated eight feet. This shows that gravel may 
occur below the "white slash," contrary to the opinion held by 
some. 
A. King.-Part of the northeast quarter of section 3 (4 N., 
3 E.), Carr Township. A gravel pit 100 by 30 yards in area 
here shows two feet of s~il and five feet of gravel, the latter being 
rather fine, averaging one~fourth of an inch in diameter. 
J. C. Hinderlider.-Part of the southwest quarte'r of section 3 
(4 N., 3 E.), Carr Township. Just north of King's pit is a pit 
of about the same dimensions, containing a similar quality of 
gravel. Material from these two pits was used on the new pike 
just completed in the vicinity. One of the owners states that 
gravel is fo:und beneath the "white slash," and it is only a mat-
ter of increasing depth of the latter as the hills are approached 
that renders the gravel inaccessible. The pike made from the 
I 
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gravel of these pits is quick to pack and appears to be of a su-
perior quality. 
Robert ..liJshom.-Southwest quarter of section 10 (4 N., 3 E.), 
Carr Township. About one mile of pike was made from a grave~ 
pit on this farm. The grave~ is very fine and does not pack 
readily. The inferiority of tpis material as compared with that 
from the King and Hinderlider pits is strongly noticeable where 
the two parts of the ike come together. 
ong the road near Thomas Zollman's place, southeast quartN 
of section 8 (4 N., 3 E.), Carr Township, river gravel has been 
used. It is too fine and contains too little cementing material to 
pack weill. 
Near Sparksville there is an extensive area of bottom land, 
but the gravel is too deeply buried to be available. Considerable 
gravel is secured from bars in the river at the "bend." 
The pike north from Sparksville follows up a ravine to the top 
of the hills. The metal used on this road was taken from crooks 
in the region. It consists of a sandy gravel of a reddish-brown 
color. There are many small geodes, in size from half an inch to 
three inche13 in diameter. The rest is largely sandy, iron oxide 
concretions. 
The mixing of the red creek gravel with the river gravel has 
boon tried in a small way in this township, but it is said to be 
not as good as the red gravel alone. 
Albert Luedtke.-Part of the southwest quarter of section 11 
(4 N., 2 K), Carr Township. This place is noticeable as being 
one of the few where limestone occurs. A quarry has been op-
erated here for many years. About 140,000 cubic feet have been 
removed. 
Section at Luedtke's quarry. 
1. Soil 
2. Limestone, drab-colored, rather soft, containing much clay _ . _ .. . 
Feet. 
10 
8 
3. Limestone, gray oolitic, tough, moderately soft, massive_ .. .. .... 8 
4. Limestone, blue, harder and firmer than No.3 ......... " ., .. ... 4 
No. 4 is used for monuments, while No. 3 is saru to be equal 
to that of the Bedford quarries as a building stone. This lime-
stone outcrop furnishes an opportunity for successful. quarrying,-
but is so remotely situated that it has not been fairly developed. 
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Rook is taken from here for bridges, tombstones, etc. Only two 
miles of pike have been made from it, and that is in Lawrence 
Oounty. Twenty acres would be available. 
While the streams of the Knobstone region of Jackson County 
are liberally supplied with red gravel, that material is not inex-
haustible. A road superintendent in the eastern part of Owen 
Township stated that his six teams had that day cleared about 
a mile of Butler Creek, and he could not get enough good gravel 
without hauling two or three miles. 
Some sandstone, such as is found in these hills, has been used 
on the Clear Spring-Brownstown pike. This rook was broken up 
with hammers and thinly spread on the road, then was covered 
with red gravel. The piece of road so constructed is in fair con-
dition, although the surface is not so compact as is usually the 
case with the red gravel roads. It is said that in a wet time this 
road becomes very rough. This is hardly a fair test of the effi-
ciency of sandstone as a road meta1. Doubtless, with proper grad-
ing, with a thicker application of metal and with a liberal top coat 
of red gravel this rock would be found to be more serviceable 
than is now thought to be the case. However, it should never be 
used when other material is available. 
At Shieldstown there is a large gravel bar in White River, 
owned by William Bikeman. Fresh material is brought in with 
every freshet. 
Elizabeth Garvey.-Northwest quarter of section 35 (6 N., 4 
E.), Hamilton Township. Here is located a gravel pit, from 
which was built, ten years ago, the pike running along the north 
side of sections 35 and 36 (6 N., 4 E.). The road has, been re" 
paired in many places, and is now in very good condition. 
A wide extension of White River valley maches beyond Sur-
prise, in the western' part 0.£ Hamilton Township. Gravel lies 
deep beneath "white slash" over much of this area, but it is usu-
ally struck in the making o.f weHs on the bottom land. 
The pikes o.f Salt Creek Townspip are made of the iron oxide 
gravel, and for the most part are in good condition. On Salt 
Creek gravel is abundant as far as Freetown. Below this it oc-
curs in the branches, but not to any extent in the main stream. 
The rQad from Kurtz w Maumee has been thinly covered with a 
I 
I 
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poor quality of gravel taken from the creeks, and is now not much 
better than a dirt road. Red gravel is used on the F'reetown-
Cortland pike to within four miles. of Oortland. From there on 
river gravel is used. 
John BeaUy.-Northeast corner of the nortIwast quarter of sec-
tion 16 (6 N., 5 E.), Hamilton Township. A gravel pit is lo-
cated half a mile south of Cortland. The gravel is about two 
feet below '8, and has been removed to a depth of six 
feet. The material is rather fine, ranging from sand to grave] 
one-fourth of an inch in diameter. Two or three miles of road 
were made from this pit some years ag/)o Repairs are now being 
made from it. 
William Shields.-East half of the southeast quarter of section 
35 (7 N., 5 E.), Hamilton Township. A graveJ pit 150 by 100 
yards in area IS located just east of the schoolhouse. It is owned 
by the county. There is soil to a depth of three and a half feet. 
Below this is four feet of gravel one-eighth to one-fourth inch in 
diameter. Several acres are available. 
Fred M ellen,camp.-Northeast quarter of section 2 (6 N., 5 E. \ 
Hamilton Township. On this farm there is apparently a good 
place for a gravel pit, but none has been opened. 
Harry Peters's lIeirs.--East half of the southwest quarter of 
section 31 (7 N., 6' E.), Redding Township. North of R()Ck-
ford, on this farm, gravel is obtainable from a small pit. The 
gravel is one-eighth to onerhalf an inch in diameter. 
J. J. Ra,pp.-Pan of the southeast quarter of section 32, and 
John Hamilton. sou1hwest quarter of section 28 (7 N., 6 E.), 
Redding Township. Each of these farms has accessible gravel 
bars in White River. 
Margmret Amick.-Southwest quarter of section 15 (7 N., 6 
E.), Redding Township. About a mile and a half northwest of 
Reddington is located a gravel pit 100 by 100 yards in area. Five 
feet of soil overlies ten feet of gravel, one-fourth inch in diameter, 
with intervening layers of sand. This gravel has been used on 
roads, but is rather too fine to make a good surface. The pit is 
owned by the county. 
From Reddington to Rockford, White River keeps close to the 
highland on the east. Hi~h sand dunes border the edge of the 
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upland and extend back one or two miles. To the east of these 
sand hills lies a rich, clay land, with considerable black soil. 
Redding Township has practically all the roads. improved. 
Most of the gravel used in this part of the county comes from bars 
in White River. 
The pike running east from Brownstown is made of red gravel. 
It is smooth and solid and has been in use two years. The gravel 
came from a creek on the Swine and Henry Heller farms. It is 
above the average in size, being one"fourth inch to one inch in 
diameter. 
A. Olaybeaker.-Southeast quarter of section 8 (5 N., 5 E.), 
Brownstown Township. Much iron oxide gravel occurs in Horse 
Lick Creek, but funds are not sufficient to utilize it on the roads. 
On the east line of Brownstown Township a line of pike was 
laid in the fall of 1904. River gravel was used. The road is in 
a very umettled condition. The wagon wheds have cut deeply 
into the gravel and have pushed it aside rather than packed it into 
a solid bed. 
A pike running on the north line of Washington Township 
was built, 12 years ago from river gravel taken from a bar in 
White River just north of Rockford, near the P., C., C. & St. L. 
Railway. This pike is now well packed and has a smooth, solid 
surface. 
"Bells FO'1'd."-Northwest quarter of section 12 (6 N., 5 E.), 
Hamilton Township. A gravel bar in White River is located just 
above the Southern Indiana Railway bridge. Gravel has been 
used from this place for many pikes in the southeastern pa.rt of 
the county. The Seymour-Dudley town Dike is made of this gravel 
and it is now a good, solid road. 
The White River bottom merges intocbe bottom of Grassy Fork 
southwest of Seymour over a scarcely pe,rceptible divide. The 
main dividing line is about the middle of section 25 (6 N., 5 F . 
and section 30 (6 N., 6 E.). This region appears to be an old 
valley of White River leading into the valley of the Muscatatuck 
through the present valley of Grassy Fork Creek. On the south-
west quarter of section 32 (6 N., 6 E.), two and a half miles south 
of Seymour, a well was dug which showed 45 feet of clay, 10 feet 
of sand, and then gravel. The top of this well was on a slight. 
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eminence, 10 or 15 feet above the surrounding level. A' deep 
well drilled on the farm of William Oasting, southwest quarter of 
section 35 (6 N., 5 E.)) in the southwestern part of Jackson 
Township, was described from memory by one of the drillers as 
follows: 
Section oj well onjarm of William Casting. 
Feet. 
1. Clay and sand................................................. 17 
---.2,----"~:.rn;;;-sfiolrn;pe;,"~.:-:.~._:_: .. ~-:-~ ~ ... ' .................................... , .. 150 
3. Black shale ................................................... 40 
4. Whitish-gray rock, changing color frequently to black and reddish. 53 
"In this well a kind of ore was found at a depth of 150 feet. This 
was a hard. brittle, lead-colored, shiny SUbstance." 
The "soapstone" here described is probably the Knohstone shale 
formation. The "ore" found near the bottom was evidently iron 
pyrites. 
About three and a half miles northeast of the Casting well 
another well was drilled hy the same parties-Wieneke Bros.-on 
the farm of George Whitsund, section 35 (6' N., 5 E.), Jackson 
Township, which disclosed the following section: 
Section oj well on land oj George Whitsund. 
Feet. 
1. Clay and sand, alternate layers, with "blue muck" at 50 feet. . . . . 53 
2. Black "clay," containing moss and wood at bottom ... " .. " .. ... 40 
3. "Soapstone"... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 50 
4. Rock, whitish-gray ............................................ 5 
5. Rock, reddish ................................................. 2 
"At 150 feet the well was left over Sunday. By Monday morning 
water had risen to within eight feet of the top, and gas was noticeable." 
The low., flat land lying southwest of S'eymour, now well drained 
and never overflowed by the river, was formerly-in 1810-a 
swamp, with water standing two feet deep throughout most of 
the summer. 
Au.gust Wiene7ce.-Southeast quarter of section 7 (5 N., 6 E.), 
Washington Township. Two miles north of Dudley town, on the 
Dudley town-Seymour pike, there i~ a high glacial hill called Chest-
nut ridge. The highest point on this hill is at the base 0.£ a wal-
nut tree a short distance south of the church, which stands 10 or 
15 rods north of Mr. Wieneke's house. This elevation is 365 feet 
above the Ohio River. Near the summit of this hill Mr. Wieneke 
has a well which, at a depth of 18 feet, reaches into gravel. 
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Vernon Township roads are built mainly of gravel shipped from 
without the township, mostly from the William Shields gravel 
bar in White River, about a quarter of a mile above the bridge of 
the P., 0., O. & St. L. Railway. Some of the bottom roads are 
made of rock, which was shipped from Cementville, Clark County. 
Grassy Fork Township has only six or seven miles of pike. 
This is made of rock and is included in the Crothersville-Browns-
town pike. This rock pike is in poor condition, being rough and 
much covered with loose material. 
A short range of Knobstone hills, lying across the eastem part 
of Brownstown Township and extending into Driftwood Town-
ship, is the source of a red gravel which supplies many of the 
roads in that region. The :Muwatatuck River has no gravel bars 
of consequence. 
SCOTT COUNTY. 
Area in square miles........................................... 190 
Population in 1900............................................. 8,307 
Miles of public roads.......................................... 400 
Miles of improved roads .... '" .......... " ..... , ....... , .. " ..• 116.36 
Percentage of roads improved.................................. 29 
Miles improved with graveL................................... 37.8 
Miles improved with crushed stone............................ 29.14 
Miles improved with black shale*.............................. 49.42 
Average original cost of gravel roads per mile. . . . . . . . . . . . . . . . .. $1,047 
Average original cost of stone roads per mile ................... , $1,198 
Average original cost of shale roads per mile .... , .......... " .. , $1,087 
Total original ,cost of improved roads ... , .................. " ... $128,214 
Annual cost of repairs per mile on gravel and shale roads 5 years 
old ........................................................ $35 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $45 
Miles of improved roads (shale and gravel) built in 1005 ........ , 3 
Miles of improved roads (gravel) contracted for 1906 ............ , 6.9 
First improved roads built .................................... 1898 
Satisfaction of farmers with investment in improved roads. " ... , Good 
Authority ............................... Frank Gardner, County Auditor 
·Some of our roads are built of black shale or "Slate." The most of these shale 
roads have a gravel covering of from two to five inches. It costs more to repair 
the stone roads than it does to repair the gravel and shale roads. One reason for 
this is that 1 he first stone roads were not built strong enough and are subjected 
to the most travel. None of our roads have enough repairs put on them.-F. G. 
From tlle above table it will be seen that Scott County is fairly 
well provided wit.h improved roads. In this county we find for 
the first time the New Albany black shale being used extensively 
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as a road metal. Rock and red gravel are also used. Most of 
the material is provided in the county; some of the rock is shipped 
m. The roods are built Jargely by contractors, who furnish their 
own material. The county does not own a crusher. The best 
r0'ads of the county are made from red creek gravel fr0'm the 
Knobstone area. The New Albany black shale makes a very 
smooth pike, but it is liable t0' be cut up by heavy traffic. The 
------~k pikes are very_poorly constructed. 
Lexington Township has 33.74 miles of pike. Johnson and 
Jennings together have 34.13 miles, each having about an equal 
am0'unt. Finley and Vienna townships have 48.95 miles, about 
half the number in each. The first r0'ads were built in 1898 in 
Finley and Vienna townships. 
Running east fr0'm the north side 0'f the C0'urt house square at 
SC0'ttsburg is a limestone pike, the Scottsburg-Lexington pike, built 
about seven years ag0'. The pike is in poor condition, being un-
even in surface and having much 100'se material on top, which, 
when th0'roughly wet, remains muddy for several days. 
Half a mile east of Scottsburg a pike runs nmth from the 
Scottsburg-Lexingt0'n pike. For about a mile the material is 
limestone. This was built two years ago and is in only fair condi-
tion. The r0'adbed is too low, being on a level with or below the 
dirt grade 0'n each side, and traffic has, cut into the surface. 
About a mile north of Stuckers Fork the limestone macadam is 
succeeded by shale. J-ust after a protracted rain this shale pike 
was much smoothe,r and drier than the rock pike. In respect to 
sm0'0'thness and freed0'm from loose material this piece of shale 
pike surpasses m0'st 0'f the gravel pikes and _ many of the rock 
pikes in this area. 
The Frankf0'rt pike is made largely of shale, and for the m0'st 
part is smooth and free from loose material on top. 
The pike running north from near W oostertown was made in 
1900. The shale was laid down in rather largei pieces and was 
c0'vered with dirt. The dirt kept the surface from the air until 
the road had become solidly packed. 'Vhere not S0' covered, shale 
roads are less solid, owing to the disintegration or "slacking" of 
the material due to the action 0'f the weather. After the shale 
is 0'nce packed the wear and weathering are confined to the sur-
face, the l<:lrge fragments bel0'w furnishing a solidity of bed. 
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\ 
Joseph 8mith.-So~theast quarter of section 10 (3 N., 7 E.), 
Jefferson Township. \1\, shale quarry was here opened for build-
ing the neighboring pike\\ 
Sectio'n,. o'j Smith quarry. 
Feet. 
1. Soil ......................................................... 2 to 3 
2. Shale, hard, black .. : ....................................... .4 to 8 
The quarry is situated well up to the general level of the sur-
rounding upland. Another outcrop of shale occurs near the road, 
about half a mile northeast of the Smith place. Other places 
along this road show outcrops of shale. 
In Johnson Township shale outcrops may be found as follows: 
Andrew Arbuckle.-Southwest quarter of section 25 (4 N., 
7 E.). 
Cynihw Townsel.-N orthwest quarter of section 25 (4 N., 
7 E.). 
John Tobws.-Northwest quarter of section 24 (4 N., 7 E.). 
On the dirt road running east and west through the center of 
sections 14, 15 and 16 (4 N., 7 E.), in the northern 'part of Jen-
nings and Johnson townships, several outcrops of the black shale 
are noticeable in the small vaneys crossing the road. 
The pike along the north line of section 17 and the east haH 
of section 18 (4 N., 7 E.), was made in 1905. It is well packed 
already, but in some places the wagon wheels have cut through the 
macadam. 
On the Muscatatuck River at many places shale underlies the 
stream and outcrops on the bank. About a quarter of a mile south 
of the mouth of White Oak Branch is a shale quarry from which 
was made part of the pike running from the middle of section 18 
(4 N., 7 E.), to the river. On the south half of section 13 (4 
N., 6 K), is another outcrop. This piece' of pike, built some 
six years ago, is in poor repair. Heavy traffic has cut into the 
road and almost destroyed it. 
Shale quarries in Jennings Township are located on the fol-
lowing farms: 
L. A. Truelock.---'-N orthwest quarter of section 31 (4 N., 7 K). 
J. S. Morgan .. -Northeast quarter of section 30 (3 N., 6 K). 
Melinda Williams.-Southeast quarter of section 36' (4 N., 
6 E.). 
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The pike running south from the middle of section 18 (4 N., 
7 E.), to S'tuckers Fork has been badly cut by heavy teaming 
when the ground was water-soaked. 
The Oard Spring pike, running through Jennings Township a 
mile west of the east line, is in good order. This pike has not 
been subjected to excessive traffic during .a wet time, and it re-
mains in a fairly smooth condition. 
In almost any part of Jennings and Johnson townships shale 
may be obtained in the' small valleys at a depth of six feet or less. 
The creeks have wide valleys in which no shale is· found near the 
surface as a rule. These townships are poorly provided with 
good roads. The few shale pikes that they have are very service-
able as long as heavy traffic is kept off in wet weather. 
The Scottsburg-Marshfield pike, running from Scottsburg to 
Stuckers Fork, is made of stone. The west end of it is in fair 
condition, but is in need of repairs. The last mile or so leading 
into Scottsburg is covered with two or three inches O'f dirt. In 
time of rains this is wholly loosened up and mixed into mud. 
The pike from Scottsburg to Little York is very rough for the 
first twO' miles or SQ. The surface is channeled with two or three 
wheel ruts. The tO'P is low and without slope. The whole road 
needs to be made O'ver; the stone to be placed on a higher grade 
and the top to be coated with gravel or rock screenings. Next 
west of this is a mile O'f stone pike which is in very good condi-
tion. This difference is due to the better grading of the road 
and the greater care taken in putting on the rock. 
Most of the pikes in the southwestern part of the county are 
built of the red creek gravel, which is there abundant. They all 
are of exceHent quality and are not badly affected by wet weaL er. 
From Vienna to Lexington the road is made of stone taken from 
the English quarry at Lexington. It is not very well constructed. 
The rock used is of large size and no screenings or gravel have 
been put on top. In some places dirt has been applied; in others 
black shale has been put on top. This method leaves a rough 
road and often a muddy or dusty one at the same time. It was 
built three years ago. On Kimberlin Oreek the New Albany black 
shale is seen outcropping on the sides of the valley. At several 
other places on this road shale crops out on the sides of thE; val-
'\\ 
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leys. There seems \ be about ten feelt of drift on top of the 
shale; and in general t~resent drainage follows the preglacial 
drainage system. ' 
Willi.am E. English.-Northwest quarter of section 34 (3 N., 
8 E.), Lexington Township. A limestone quarry 30 to 100 yards 
in area is located north of Le:xington on 8tuckers Fork. 
Section of quarry on land of W. E. Engli~h. 
Feet. 
1. Soil and New Albany black shale .............................. 2 to'4 
2. Limestone, hard, blue-gray, fossiliferous, clayey, thick-bedded. . 10 
This limestone crops out along the creek for a mile or more in 
this vicinity. The bottom of the ocverlying shale is about 40 feet 
abocve the creek. Twenty or more acres are acvailable. Samples 
of this stone were secured and sent. to the U. S. Road Testing 
Laborat.ory at. Washington, with the following results: 
Results of Physical Tests of Devonian Limestone from land of W. E. English." 
Specific gravity.. . . . . . . . . . . . . . .. 2.65 
Weight per cu. ft ...... : ... (lbs.) 165 
Water absorbed per cu. ft.. (lbs.) 2.27 
Per cent. of wear... . . . . . . . . . . . 3.3 
French coefficient of wear. 12.3 
Hardness. . . . . . . . . . . . . . . .. 2.7 
Toughness. . . . .. . . . . . . . . . . 9 
Cementing value-Dry. . . . 28 
Wet .... 103 
"A soft but tough limestone with a good resistance to wear and ex-
cellent cementing value. Suited to highway and country-road traffic."-
Page. 
An analysis of the sample, made at the same laboratory, showed 
as follows: 
Analysis of Devonian Limestone from land of W. E. English. 
Per cent. 
Alumina (AI20,) ................................................. .70 
Iron oxide (Fe,O.) ............................................... .25 
Lime (CaO) ..................................................... 44.85 
Magnesia (MgO) .................................................. 5.43 
Phosphoric acid (P20.) ........................................... .25 
Insoluble in hydrochloric acid.................................... 7.39 
Loss on ignition ................................................. 40.85 
Total ........................................................ 99.72 
Joseph Amos.-Southwest quarter of section 34 (3 N., 8 E.), 
Lexington Township. Rock was taken from this farm for part of 
·Jror standard ot cowvarlson lIee p. 79. 
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the Lexington-Madison pike. It is essentially the same type of 
outcrop and the same format:on as the English rock. 
The Lexington-S'cottsburg pike is made, of stone. Some parts 
are covered with dirt and some with river gravel. Where the 
gravel is used on top the road is moderately smooth; where dirt 
is used the surface is rough, with many ruts and mud holes. 
The Scottsburg-Vienna pike was one of the earliest built in the 
county. It is made of rock, hut the material was applied so thinly 
and so little grading was done that it is unbe'arahly rough, and, 
in rainy seasons, exceedingly muddy. The size of the rock is 
three to four inches in diameter. 
CLARK COUUTY. 
Area in square miles .......................................... . 
Population in 1900 ............................................ . 
Miles of public roads .......................................... . 
375 
31,835 
600 
Miles of improved roads .. , " ., " ., ... , ....... , ... , '" .... , ... , . 171 
Percentage of roads improved.................................. 28.5 
Miles improved with gravel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Miles improved with crushed stone ........... " .. " .. " .. " .. " 136 
Average original cost of gravel roads per mile .... , " ...... " .. . $808 
Average original cost of stone roads per mile. .. . . .. . . . . . . ... . . . $993 
Total original cost of improved roads* .......................... $138,546 
Annual cost of repairs per mile on gravel roads 5 years old.. .. .. . $50 
Annual cost of repairs per mile on stone roads 5 years old. . . .. . . . $57 
Miles of improved road (gravel) built in 1905. .. .. .. . . . . . . . .. .. .. 2 
Miles of improved road (stone) built in 1905. . . . . . . . . . . . . . . . . . . . . . 3 
First improved roads built. " .. .. .. .. .. .. . . .. .. . . .. .. .. . . . . . . . . . 1885 
Miles of improved roads built since 1895. . . . . . . . . . . . . . . . . . . . . . . . 66 
Satisfaction of farmers with investment in improved roads ...... '. Good 
Authority ............................................ V. W. Lyon, C. E'. 
'Cost of toll roads not included. 
As seen from the above table, there are, 171 miles of improved 
roads in Clark County, of which 25 miles are toll pikes. One 
pike, 3.74 miles long, formerly a toIl pike, under the name of the 
J effersonvi11e, Cementville and Silver Creek pike, has recently 
been bought by the county for $3,500. Three pikes are yet ope-
rated as toll roads, viz., the Jeffersonville-Utica pike, eight miles; 
the J effersonvilIe-Charlestown pike, 12 miles, and the Utica-
Charlestown pike, 5 miles long. The owners of the first-named 
recently refused to sell their road to the county at $1,243 per 
mile. Considerable, improvement has been done by fa1'1lWl:'~ 'W01k."\ 
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ing conjointly, with ~me assistance from the county, but on the 
whole the county is ~hindhan:d in the good roads mo;vement. 
Some townships ha;ve no1\t single mile of improved road, though 
road material lies around in abundance. The western part of 
the county is in the Knobstone shale district" which furnishes a 
good iron oxide gravel. The central part has both the New AI·, 
bany black shale and limestone; the eastern part has limestone and 
river gravel. 
David lII. Schuler.-Grant 271, Monroe Township. An out-
crop of shale by the road, on a branch of Millers Creek, is 10 to 
12 feet thick. . An area 20 by 20 yards was removed three years 
ago for bullding two and a half miles of pike. This pike nms 
from one mile south of the north line of the county to near Henry-
ville. Shale was put on and was covered with the red gravel. It 
is a smooth, solid road. The cost of repairing this and two and 
a half miles more is this year $200. A pike similar in construc-
tion runs five miles northeast of Henryville. Part; of this is 
made wholly ~f shale. 
From the eastern end of this pike to the east side of Washing-
ton Township there is no pike. Oregon, Washington and Owen 
townships have not a rod of improved road, while the greater part 
of Charlestown Township is also without such roads. Black shale 
nnd('rlies tho region from Henryville to Newmarket and outcrops 
on every hillside in that region. 
James Cortner.·-Grant 246', Oregon Township. On this farm 
there is a shale quarry, owned by the township. A section ten 
feet thick is exposed on the side of a small valley and is overlain 
with one to three feet of soil. Materjal is being taken from here 
and spread thinly on some parts of the most-traveled roads, but no 
thorough pike-making is in progress. 
At Newmarket, limestone of the Hamilton formation comes to 
the surface. It outcrops all along Fourteen-Mile Creek, and, at 
this place, appears on the hillsides 60 feet above the creek. The 
following locations along the N ewmarket-N ew Washington road 
have outcrops of limestone: 
Charles Smith.-At Newmarket. 
Sa.rah Bower.-In the same neighborhood. 
J alee Bottorff.-Grant 179. 
Emarnuel Clapp.-Grant 197, and Grant 198. 
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From New Washington to Bethlehem Township limestone crops 
out in every valley. At the west line of Bethlehem Town-
ship begins a rock pike which extends to the village of Bethle. 
hem, five and a half miles. This pike was built about three years 
ago from various outcrops of limestone along the route. It is in 
fairly good condition, but needs a top layer of fine stone. Heavy 
traffic has cut into the, top, leaving ruts two or three inches doop. 
In some places the pike has been thrust to one side of the high-
way, leaving room for a dirt. road on the other side. In a dry 
time most of the travel is on the dirt road, which thereby be-
comes thickly coated with dust. When heavy rains come this fine 
material is washed down hill and is spread over the rock road to 
a depth of three to six inches. Rock for this pike was quarried at 
the following places: 
Camp Creek.-Where the pike ends. 
G. D. Walkins.-Farm. 
S. A. Stansbury.-Part of the southeast quarter of section 36 
(2 N., 10 E.). 
G. D. Giltner.-Northwest quarter of section '7 (2 N., 10 E.), 
about one mile from Bethlehem. 
This last quarry is at the brow of the bluffs overlooking the 
Ohio River. 
Section of quarry on farm of G. D. Giltner. 
1. Soil 
Feet. 
2 
2. Limestone hard, fine.grained thick-bedded ..... " ............... 20 
The lower part of No.2 breaks easily into slabs and bears a 
streaked appearance, being bluish-green and pink in hue. 
William Ross.-Northeast quarterr of section 8 (1 N., 10 E.), 
Bethlehem Township. About a quarter of a mile west of Bethle-
hem a gravel pit is located in a high terrace of the Ohio valley, 
which continues southwest for about three miles, with a width of 
40 to 60 rods. The lower terrace extends about a mile north of 
Bethlehem, where the river comes close to the rocky bluffs. Not 
much gravel has been removed, but the amount available is un-
limited. The soil on top is from two to four feet deep. In build-
ing cisterns on the lower terrace gravel is struck a few feet belm,v 
the surfa9c. There is much gravel obtainable along the river's 
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edge. From Bethlehem down the river the bottom land continues 
to the mouth of Oamp Oreek. There is no pike along the bottom, 
although gravel underlies the whole surface at a depth of a few 
feet. 
A road leading from the Ohio valley up the hill toward Solon is 
very steep, narrow and poorly constructed. It was built at an 
expense to the county of $400, and is absolutely impassable during 
much of the winter season. 
From the southwest corner of Bethlehem Township to Fourteen-
Mile Creek the Bethlehem-Charlestown rO'ad runs along a high and 
generally level country. Rock is accessible to' any part, with a 
hauling distance of not over one mile. Outcrops O'f limestone are 
noticeable at the following points along the road: 
Southwed of Solorl.-A quarter of a mile. 
Joseph Taggart Ji1m'm.-Grant 81, 0-6 feet stripping neces-
sary, a 16-£oot ledge being exposed for 20 rods or more along the 
valley. From the southeast ,side of Grant 99 a pike leads intO' 
Charlestown. This is made of broken rock six to ten inches in 
diameter. It has apparently had some finer rock on tO'p, but this 
being largely wa8hed off, the larger rocks are exposed. 
At Charlestown several outcrops of limestone occur. About half 
a mile northwest of town the road runs over the rocky bed of 
Fallen Run. Within the town limits the banks O'f this stream 
are filled with limestone. At this pO'int a sample was secured fO'r 
testing. The exposure is 15 feet high, with from none to' six feet 
of sO'il on top. An acre or mme could be here quarried. 
Results of Physical ']'ests of Devonian Limestone from quarry near Charlestown. * 
Specific gravity.. . . . . . . . . . . . . . . . 2.6 
Weight per cu. ft .......... (lbs.) 162.2 
Water absorbed per cu. ft .. (lbs,) 1.41 
Per cent. of wear. . . . . . . . . . . . . . 5.6 
French coefficient of wear. 7.1 
Hardness ............... " 3.5 
Toughness. . . . . . . . . . . . . . . . 8 
Cementing value-Dry. . . . 17 
Wet.... 52 
"A rather soft but fairly tough rock with a fair resistance to wear 
and a good cementing value. Suited for country-road and highway 
traffic."-Page. 
A chemical analysis of the stone, made at the same laborato'ry, 
showed the following results: 
"For standard of comparison see p, 79. 
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Analysis of Devonian Limestone fl'om quarry near Charlestown. 
Per cent. 
Alumina (AL,O.) ................................................. .25 
Iron oxide (Fe,O.) ............................................... .25 
Lime (eaO) ..................................................... 53,45 
Magnesia (MgO) ................................................. .80 
Insoluble in hydrochloric acid ........... :........................ 3.22 
Loss on ignition ................................................. 41.98 
'.rotal ....................................................... 99.95 
One mile northwest of Charlestown, on the Memphis road, is the 
easternmost outcrop of the black shale in this part of the town-
ship. From here to Memphis the shale appears in several places. 
Edga,r lIaas.-Grant 153, Charlestown Township. Limestone 
crops out east and west of the housE'. One to two acres are avail-
able with little stripping. 
James Mathes.-Grant 170, Union Township. There is a lime-
stone outcrop 20 feet above Sinking Fork on the west side, in the 
road. 
E. L. Gurnsey.-Grant 186, Union Township. On this place 
is a hill about 100 feet high, consisting wholly of black shale. 
Any amount of material would be available. 
From'Memphis a pike built of crushed stone and covered with 
red gravel extends southeast for one mile. Some shale has been 
used on the road from a deposit near the end of this pike one or 
two miles toward Charlestown. Both the rock pike and the por-
tion of shale road are in good condition. This pike was built in 
1903. Between Charlestown and SeHersburg there are many out-
crops of limestone. 
Silver Creek Township is well supplied with limestone. This 
township is in the center of the cement manufacturing industry of 
the count~y, and is well supplied with pikes, limestone being the 
prevailing metal used. The Sellersburg-Watson pike has been 
built piece by piece by the farmers. It is not uniform in condi-
tion. Some parts are smooth, some are rough, while some are 
low and muddy. 
North from Sellersburg toward Memphis and southwest through 
Hamburg to the county line the pike is constructed of crushed 
limestone put on six inches deep, and covered with iron oxide 
gravel three inches deep. This combination gives a more solid 
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road than does the red gravel alone, but it is not quite so smooth, 
since the gravel wears up and is washed away, leaving the roek ex-
posed. The gravel coating apparently has kept the rock from be-
ing cut into ruts b€fore it has become thoroughly packed, and 
the top prcsents a rounder surface on that aceount.. 
In Cass and Wood townships the farme·rs have used the red 
gravel from the Knobstone hills and have worked up the roads 
until they are in a commendable condition. While the amount 
of gravel put. on is insufficient to stand heavy traffic, yet for much 
of the time they are far superior to dirt roads. These townships 
are wholly within the Knobstone area, and enough of the red 
gravel can be obtained for the principal roads. 
A large part of Jeffersonville Township is a low plain cut by 
the stream valleys, which lie 15 to 25 feet lower. A part is un-
derlain by limestone, and a part by gravel. The approximate 
boundary of the Ohio River deposits is shown on the map. It is 
uncertain how far up the valley of Silver Creek the grave,l de-
posits extend, but it is probable that the limit is not farther north 
than a line running west from the B. 10. Burtt, place. 
William Ingraham.-Grant 8, Jeffersonville Township. A 
gravel pit near Jeffersonville comprises about six acres. This 
pit is in the edge of a high river terrace, which extends from Utica 
to this point. 
Section oj Ingraham's gral'el pit. 
Feet. 
1. Soil, silt ............. _ ........... _ ................... - .... - -. 16 
2. Sand ...... _ ............. __ .7. _ .... _ ... _ ..... _ .......... _..... 4 
3. Gravel,:l: to ! inches in diameter ... __ ... _ .... _. _ ........ , .. - . -. 8 
Much of this gravel has b€en used on the pikes in the neighbor-
hood and for concrete work. Ten acres more can be readily 
utilized. 
B. L. Burtt.--Grant 9, Jeffersonville Township. About a mile 
north of Jeffersonville a new quarry is being opened up, but rock 
has been removed from other parts of the farm for several years. 
This quarry is more easily accessible to Jeffersonville than any 
other. Rock from this farm has frequently been used in makin3" 
pike for the past four or five years. 
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Section of the Burtt quarry. 
Feet. 
1. Soil and rotten limestone.... . . . ... .. . . .. .. . ... .. . . ... .. . .. . ... 6 
2. Limestone, soft (hydraulic) ................................... 8 
3. Limestone, hard, coarse-grained, containing many fossils. .. . . ... 6 
Ten acres or mOore are available. 
The results of a test of a sample from stratum No. 3 are as 
follows: 
Results of Physical Tests of Devonian Limestone from quarry of B. L. Burtt. * 
Specific gravity.. . . . . . . . . . . . . . .. 2.65 French coefficient of wear. 11.7 
W£:ight per cu. ft ........... (lbs.) 165 Hardness ..... , .. .. .. .. .. . 3 
Water absorbed pel' cu. ft..(lbs.) 1.23 Toughness................ 7 
Pel' cent. of wear... . . . . . . . . . . . 3.4 Oementing value--Dry. . . . 31 
Wet.... 91 
"A soft limestone of fair toughness and resistance to weal', and a good 
cementing value. Suitable for light traffic roads or as a bil1der."-Page. 
The Jeffersonville-Hamburg pike was built many years ago. 
It is made of large, flat pieces of rock set on edge crosswise to the 
road. This makes a very solid foundation for a road, but without 
a covering of finer rock it is exceedingly rOough, so that, when pOoS-
sible, most of the travel is shifted to a dirt road at one side. 
This pike is about on the western edge Oof the limestone outcrop, 
Oof the Hamilton formation, while a line drawn frOom Hamburg to 
Memphis would leave practically all the outcrops of this fOormation 
to the east. From Memphis the edge of the outcrOoP swings toward 
the east and passes about a mile west of Newmarket. Thence it 
passes tOoward Lexington. It may be said tha.t all that portion Oof 
Olark Oounty lying southeast of this line has an ahundance of 
limestone within easy hauling distance of any road desired to 
be piked. T'o the northwest Oof this line the county is well supplied 
with shale or with gravel. 
'The J effersonville-Oharlestown pike was built 50 years ago. 
It is cOonstructed of large pieces Oof limestone set on edge and 
packed closely toge,ther. It is now cOovered in SOome places with 
crushed stOone. W~ile sOome parts are comparatively smooth, there 
are many low places 10 to 15 rods long where water stands after 
rains. It is nOot well graded, the ditches being sometimes filled 
with mud. S'teps are being taken tOo put it in repair. 
·For standard of comparison see p. 79. 
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J. B. Wilson.-Northwest corner of Grant 4, Jeffersonville 
Township. On this farm a well was dug which disclosed gravel at. 
a dep~ of 12 feet. 
About a mile east. of this place, some years ago, gravel was taken 
from the farm of William Gilmore, Grant 5, .teffersonville Town-
ship. This region is wit.hin the OhiQ River depO'sit which ex-
tends, as shown on the map, about 2 miles from the river, narrow-
ing to a few rods just. east of Utica. 
About a mile west of Jeffersonville there is an Qutcrop Qf gravel 
near the base O'f the terrace. The gravel lies 15 feet deep Qn top 
of the J effersO'nville limestone, that forms the lower bank Qf the 
river at this place. Above the gravel the silt depQsit reaches 15 
or 20 feet. 
Edward H01uord, "Arctic Springs."-Grant 3, JeffersO'nville 
Township. Gravel crops out Qf the river bank 15 feet ab~ve the 
water, with 12 feet of silt on top, and is distributed along the 
river's edge for a quarter of a mile or mO're. N 01 farther QutcrQP 
was noted until within the vicinity' of Utica, where a limited. 
amount appears along the river. This gravel is not valued for 
pike purposes here, as it shifts about on top Qf the rO'ad, gradu-
ally working out to the sides by the action O'f traffic upon it. 
William Hobson.-Grant 7, Utica Township. A limestone out-
crop here is abQut the southern limit. of limestone near the river. 
From Utica to the Jefferson County line, limestone appears in the 
steep bluffs overloQking the OhiO' River. 
George Zinck.-Grant 17, Utica Township. Gravel extends 
alQng the river abQut 1112 miles nQrth Qf Utica. In this vicinity 
a rock road 2112 miles long was made and kept in repair for many 
years by a public spirited individual, Mr. William Goodwin. 
This case Qf unusual interest in public roads deserves the praise 
of every fair minded citizen in the cQunty. Since the departure 
of Mr. Goodwin the rQad has nO't been kept in repair. . 
Mary E. w.ork.-Grant 41, Utica TO'wnship. Gravel is eXPO'sed 
where a small run cuts through the high terrace. Eighteen feet 
of silt rests Qn tQP of 8 feet of moderately coarse graveL At the 
George Zinck place the river bottom has a width Qf abO'ut 14 
mile. 
James Steelman.-Grant 41, Utica Township. Gravel borders 
the river from here down fQr about 3 miles. It was struck in a 
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well on the second terrace at a depth of 20 feet and was penetrated 
more than 20 feet to below the level of the water in the river. 
Above the terrace, about 20 rodSi west of Mr. Steelman's. place, 
is a small strip of the high terrace. The second terrace runs about 
Y2 mile above the Steelman place. From there on to the mouth 
of Bull Creek the river keeps close to' the rocky bluffs. At the 
mouth of Bull Crook the bottom widens to ~ mile or more and 
extends along the river fQr about 1 mile. Gravel may be found 
alQng the river's edge here. From this point to the mouth of 
Camp Creek the river again keeps near the bluffs. 
FLOYD COUNTY. 
Area in s.quare miles .......................................... . 
Population in 1900 ............................................ . 
Miles of pu'blic road ........................................... . 
lVliles of improved road'" ............................... : ....... . 
Percentage of roads improved .................................. . 
Miles improved with graveL.: ................................ . 
Miles -improved with crushed .stone ............................ . 
Average original cos.t of gravel roads per mile .................. . 
Average original cost of stone roads per mile ................... . 
Total original cost of improved roads** ........................ . 
Miles of improved roads (gravel) built in 1905 ................... . 
Miles of improved roads (stone) built in 1905 .................... . 
First improved roads built ...................... " ............ . 
150 
30,118 
350 
126 
36 
90 
36 
$4{)0 
$1,000 
$42,000 
40 
2 
WOO 
Satisfaction of farmers with investment in improved roads.. . . . . . Good 
Authority ............................... .'rhos. Hanlon, County Auditor 
'Including 30 miles of toll road. 
"Not including cost of toll rORds. 
Floyd County lies mostly in the Knohstone belt and most of 
the material used for roads is the iron-oxide sandstone gravel 
tha t, collects in the creek beds among the Knobstone hills. ThE: 
western part of the county, however, has an abundance of lime-
sto.ne belonging to. both the Bedford and Mitchell formations, 
while the impure limestone of the Harrodsburg formation covers 
the higher parts of the hills in the central part of the county. 
Much of the gravel of the western part is of the cherty Mitchell 
. limesto.ne variety. The New Albany black shale crops out along 
Silver Creek and on somel parts of the Ohio River bank in the 
southeastern part of t.he county. This shale is not used as a road 
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metal in Floyd County. The Ohio River furnishes gravel such as 
is usually found in bars along that stream. No gravel pits have 
been opened, a.s the terrace gravel lies too. deep below the surface 
to be available. At New Albany gravel is struck, in digging wells, 
at 40 to 45 feet on the high terrace on which the main part of the 
city is built. On the second terrace, 40 feet above the river, gravel 
was struck in a well by the flour mill at 30 feet, and was pene-
trated 30 feet when shale was encountered. The upper terrace 
deposit of gravel does not extend far north of the city, probably 
1 mile from the river. The second terrace is about 15 rods wide. 
The principal pikes of Floyd Cnunty are the New Albany-
Bridgeport pike, running along the Ohio River; the PaoH pike, 
running frnm New Albany through this county and beyond to 
Paoli, Orange County, and the New Albany-Corydon pike, run-
ning westward from New Albany and leaving the cnunty near the 
headwaters of Little Indian Creek. 
The Paoli pike bears the distinction nf being the oldest pike in 
the State. * It was graded and macadamized as far as Panli in 
1839, and in 1852 a plank road was built over the macadam. 
This plank road did not last long, being easily affected by traffic 
and weather. The stone road was made by placing flat pieces of 
limestone, 6 to 12 inches in diameter, on edge, generally ~ross­
wise to the direction of the road. These stones still remain as the 
foundation of the pike. :For most of the distance a top of crushed 
stone has been applied. From Galena to Greenville red gravei is 
the top coating. This pike is at present in very good condition, 
the grades being gentle and the surface smooth and solid. Repairs 
are well kept up. Several stage lines run between the important 
towns on the route, and there is generally a heavy traffic. This 
remains a toll pike. Rock fnr the repair of this pike is secured 
at several places along the route. 
The Bridgeport pike also has a very great traffic. It is the, prin-
cipal outlet from a wide farming region extending tOo the southern 
part of Harrison County. The pike, being constructed of river 
gravel, does not have a very firm tnp, owing to the lack nf cement-
ing material. The constant wear has left many chuck-holes, and 
the work of repairing has nnt kept up with the need of repair. 
'For an account of the lmildlng of this pike see p. 33 of this report. 
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The New Albany end of the New Albany-Oorydon pike was be-
gun in 18'50. From then on until 1854 work was continued, when 
the pike had reached to within five miles of Oorydon. The road 
at first was made of plank, and the name of the company is still 
. the "New Albany, Lanesville and 001'ydon Plank Road Oompany." 
As was the case with the PaoE pike, the planks soon gave place to 
gravel or rock. The part in Floyd Oounty is made of rock. The 
portion from the west county line to Edwardsville is in fair con-
dition, but from Edwardsville to New Albany the pike is in need 
of repairs. 
The Oherry Street pike almost parallels the Paoli pike as far 
as Greenville. This pike is made largely of rock covered with red 
gravel from the creeks. In some places simply loose soil has been 
applied to the top. Much of this pike is not equal in smooth-
ness to some of the red gravel roads built by the farmers in other 
parts of the county. 
Numerous other improved roads traverse the county. These are 
generally made of the red gravel and are remarkable for their 
smoothness and firmness. 
The total number of miles of improved road in Floyd Oounty is 
126. There are 10 miles of river gravel pike and 30 miles of 
rock. (toll) pike. The rest is principally of the iron-o:xide sand-
stone, or red creek gravel. 
Owen Ta,gga,rt.-Northwest quarter of section 10 (3 S., 6' Eo), 
New Albany Township. On this farm Mr. Taggart found two 
or three feet of gravel below 20 feet of sand. This was near the 
hills. At another place, nearer the river, a well sunk for a school-
house was dug 30 feet and shale was struck without encountering 
any gravel. There seems to be very little gravel in the bottom 
land here, and that is at a considerable depth. A small amount 
of gravel occurs along the edge of the river, about a mile below 
New Albany. 
Thomas Harnlon.-Southwest quarter of section 15 (3 S., 6 
E.) , New Albany Township. Gravel is noticeable along the river 
at this point. 
Dr. William _Mo01·e.-Southwest quarter of section 28 (3 S., 6 
E.), Franklin Township. From this farm house a gravel bar 
e:xtends down the river for about three miles. It is exposed only 
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when the river is very low. The gravel is one-fourth 0.£ an inch 
to three inches in diameter, about 30 per cent. of the material 
being sand. This is one of the sources of gravel used on the 
Bridgeport pike. 
Vi(:tor Knadler.-Southeast quarter of section 31 (3 S., 6 E.), 
Franklin Township. Gravel crops out of the river bank 12 to 15 
feet above low water. In size it runs from one-fourth of an inch 
to three inches, with some stones six to ten inches in diameter. 
The top of the river bank and bottom land is about 25 fee·t above 
the gravel outcrops. Material is hauled from this place to repair 
the pike. 
Edwardsville Limestone Quarry.-West half of the northeast 
quarter of section 1 (3 S., 5 E.), Georgetown Township. This 
quarry belongs to the New Albany, Lanesville and Oorydon Plank 
Road Company, and is 50 by 150 yards in area and 20 feet deep. 
Four to six feet of soil lie on top. The rock is mainly of the Bed-
ford oolitic formation. This is the principal source of the rock 
used on the New Albany-Corydon pike, about ten miles of the pike 
having been made from it. The quarry has been worked 45 years. 
Samples f;om this quarry were tested at the Road Laboratory at 
Washington, with the following results: 
Results of Physical Tests of Bedford Oiilitic Limestone from quarry near 
Edwardsville. * 
Specific gravity. _____ . ______ .. - - 2.65 
Weight per cu. ft .......... (lbs.) 165 
Water absorbed per cu. ft .. (lbs.) 1.32 
Per cent. of wear. . . . . . . . . . . . . . 4.4 
French coefficient of wear. 9 
Hardness.. .. .. .. . .. .. .. .. 4.6 
Toughness. . . . . . . . . . . . . . . . 9 
Cementing value-Dry. . . . 25 
Wet .... 114 
"A soft but fairly tough limestone with a rather low resistance to 
wear, which develops an excellent cementing value. Suitable for all but 
very heavy traffic and as a binding material."-Page. 
*For standard of comparison see p. 79. 
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HARRISON OOUNTY. 
Area in square miles ......................................... . 
Population in 1900 ............................................ . 
Miles of public road ......................................... . 
Miles of improved road* ...................................... . 
Percentage of roads improved ................................. . 
Miles improved with gravel (toll road) ......................... . 
Miles improved with crushed stone ............................. . 
A verage original cost of stone roads per mile ................... . 
Total original cost of improved roads ........... " ............. . 
Annual cost of repairs per mile on stone roads 5 years old ....... . 
Miles of improved road (stone) contracted for 1906 ............. . 
First free improved roads built. .............................. . 
470 
21,702 
675 
55 
8.1 
11 
44 
$1,800 
$64,800 
$60 
23 
1898 
Satisfaction of farmers with investment in improved roads. .. .. .. Good 
Authority ........... " " ............. F'rank E. Watson, County Auditor 
'Includes 19 miles of toll road, owned hy private corporations. The cost of this 
toll road is not included in the total original cost of Improved roads. 
Harrison Oounty is a little behind in the: good roads movement. 
With an area of about 470 square, miles, there are less than 40 
miles of free improved roads. Jackson, Spencer, Scott, "Webster, 
Boone and Taylor townships are without a single mile of pike. 
The ordinary dirt roads here are no better than are those in other 
counties and pikes are needed. The fall of 1905 may mark the 
beginning of a revival of interest in road-making. Oontracts were 
then let for ten pikes, each about two miles in length, to be built 
on the dirt. roads leading out of Oorydon. This should be a stim-
ulus to the townships lying adjacent. to work for an ext.ension of 
t.hose pikes into their respective townships. The following is the 
number of miles per township, date of construct.ion and cost per 
mile of the roads already improved: 
J.1/ile8. 
Posey...................................... 7 
rear. co.t per Mile 
1895 $1,341 
Posey...................................... 3 1901 1,266 
Heth ...................................... 7 1901 1,935 
Washington ................................ 4! 1901 1,925 
Harrison................................... 7 1902 2,410 
Blue River ................................. 8 1902 1,660 
To be constructed. . . . . . . . . . . . . . . . . . . . . . . . . .. 23 1906 1,086 
Harrison Oounty is very well supplied with limestone, which, 
in most parts, is easily accessible. The low cost of the rock pikes 
already constructed shows that the cost of obtaining rock is be-
low what it is in many counties. Gravel may be had from the 
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Ohio River at many places, but this would naturally be little used, 
where rook is so abundant. Many of the creeks have a plentiful 
supply of gravel, usually the chert-limestone variety from the 
Mitchell limestone. This makes a peculiarly smooth, solid road: 
In Taylor Township a surprising deposit. of chert and sandstone 
gravel was found as a talus at the foot of some of the rocky hills 
bordering the Ohio River valley. The prevailing surface lime-
stone is of the Mitchell formation, although the underlying Bed-
ford limestone is in many places found on the sides of the val-
leys. The surface of the county being much marked by sink-
holes, the roads are often necessarily hilly. 
At Bridgeport the river bottom narrows to about 20 rods in 
width, and continues that width for some two miles. 
J. V. B,auer.-Section 24 (4 S., 5 E.), Posey Township, Bauer's 
Landing. Gravel crops out of the river bank about 15 feet above 
low water and extends to the water's edge. In size it is one-fourth 
of an inch to three inches in diameter, some stone being six to 
ten inches in diameter. The river bottom is here, about 15 rods 
in width. Limestone is plentiful in the bluffs overlooking the 
river. Gravel continues along the river, more or less abundantly 
down to the McHarry farm. 
Fmnk McHarry.--Southeast quarter of section 1 (5 S., 
5 E.), Posey Township. A gravel bar on this place is said by 
river men to be the best bar between r~ouisville and Evansville. 
Some gravel is taken from here to repair roads. 
Ellen Stewa,rt.-East pa~ of section 1 (5 S., 5 Eo), Posey 
Township. A gravel hal' adjoins that on the McHarry place, the 
combined length being about 60 rods, with an average width of 
four rods. It. extends from low water to about 15 feet above. 
The gravel is the common size, with no large boulders. The bot-
, tom land at this point is 100 rods wide. 
Bruckle.-Section 12; Stubblefield, section 13, and Reeves, sec-
tion 24 (4 S., 5 E.), Posey Township. These adjoining farms 
are skirted with gravel, which crops out about 15 feet above the 
river's edge a,t low water and covers the intervening beach. On 
the river bank a small ravine cuts through and exposes nine feet 
of gravel one-fourth of an inch to one and a half inches in diam-
eter, with much sand, and one to three feet of silt above. The 
55-Geology. 
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shore gravel here, extends for about three-fourths of a mile, with 
a width of from three to five' rods. The river bottom is here ahout 
15 rods wide. 
J. W. Colvin..-Northwest quarter of sootion 35 (5 S., 5 E.), 
Taylor Township. A gravel talus slope about 100 yards long ex-
tends about 40 feet above the road. This gravel is a mixture of 
chert fragments and small sandstone concretions derived from the 
disintegration of certain limestones and shales above. This forms 
a coating five to ten feet thick on the slope. The material pacb 
well where it has been tried in the re'pair of roads. 
Wa,ite.-Section 2; Bert McRae, sections 3 and 10, and Keny, 
sections 9 and 10 (6 S., 5 E.). Near the mouth of Four-Mile 
Creek, extending some three miles down the river, a gravel bar 
is exposed on these farms at very low water. 
A gas well drilled several years agO' on the farm of A. Mc-
Cauley, west side of the east half of section 3 (6 S., 5 E.), Taylor 
Township, disclosed the fO'llO'wing section: 
Section of McCauley well. 
Feet. Inches. 
1. Silt ..................................... ············· 40 
2. Gravel .............................................. , 10 
3. Clay ................................ ················· 10 
4. "Soapstone" ..................... ,' ............ ········ .140+ 
5. Black shale-gas at bottom ........................... , 97 
6. Limestone ........................................... , .. 6 
J. O. Fox.---:Fraction section 9 (6 S., 5 E.), Taylor Township .. 
Here is another rather extensive gravel slope, about 75 yards long, 
20 yards wide and 2 to 6 feet deep. The gravel is one to four 
inches in diameter, with considerable dirt intermixed. 
MO'l"vins Landing.-Northwest quarter of section 11 (6 S., 3 ~ 
E.), Heth Township. A large gravel bar extends along the river 
about a mile in each direction, and 25 yards wide, more or less, ac-
cording to the height of the river. 
Gtreene Bra,ndenburg.-Section 32 (5 S., 3 E.), Hath T6,wn-
ship. From Mauckport down the river about a mile is a gravel 
bar, exposed at low water. Gravel was taken from this bar for 
the south end of the Corydon-Mauckport pike. 
Lopps Lallding.-Section 25 (5 S., 2 E.), Hath TO'wnship. 
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From about a quarter of a mile above to two miles below, gravel 
may be obtained. when the river is low. Beyond this bar there 
is no gravel worth mentioning to the mouth of Blue River. 
The New Amsterdam-Central pike was built in 1901. Crush~d 
limestone was used on top of stone broken to about six inches in 
diameter. This pike is in very good condition. 
The Corydon-Mauckport pike is made almost wholly of lime-
stone. A bed of large pieces of broken rock was first laid. Then 
this was covered with a layer of rock' crushed to a size to go 
through a tw(}-inch ring. This part of the pike is smooth and 
solid. The part that was built of gravel has much coarse mate-
rial on top and is liable to cut through with traffic in the spring. 
The Corydon-New Albany pike in Harrison County is built of 
gravel. At first a plank road was laid. This in time gave place 
to the gravel. Creek gravel, consisting la,rgely of limestone and 
chert, with some iron· oxide, was the metal used. The pike has 
been repaired each year wherever it most needed it. The sur-
face has, therefore, been continually building up and growing 
more solid. The top is smooth, with little loose material upon it. 
Laconia Hill pike is a road leading from the Corydon-New Al-
bany pike about a mile above Breckenridge toward New Middle-
ton, which is being built hy farmers. It is made of gravel &uch 
as comes from Little Indian Creek and other creeks in the neigh-
borhood. It is a good, solid road, in marked contrast with the 
ordinary dirt road that formerly existed here. This is an exam-
ple of what might be done in any township if attention were given 
to properly applying the usual labor of "working out taxes." The 
credit of the improvement of this road is due to Mr. Richart. 
The Paoli pike in this county runs over a generally level coun 
try, with no outcrop of rock in the immediate vicinity. As in 
Floyd County, the pike is here very smooth and solid. 
James W. McKil1ster.-Northwest quarter of section 36 (3 S., 
3 E.), Harrison Township. Limestone outcrops on a hillside 
where a new pike is being built. About 500,000 cubic yards are; 
availahle, with one to ten feet of stripping. The rock is a fino-
grained, lithographic limestone, very hard. The sample from 
this place is from the Mitchell formation and is characteristic of 
much of that limestone over most of the county. 
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Results oj Physical Tests oj Mitchell Limestone from land of J. W. McKinster.* 
Specific gravity.. . . . . . . . . . . . . . . . 2.5 French coefficient of wear. 8.8 
Weight per cu. ft .......... (lbs.) 156 Hardness ................. 13.6 
Water absorbed per cu. ft..(lbs.) 1.97 T'oughness................ 11 
Per cent. of wear. . . . . . . . . . . . . . 4.5 Cementing value-Dry. . . . 24 
Wet .... 131 
"A hard, tough rock, which develops an excellent cementing value. 
A good, all-around road material."-Page. 
A chemical analysis of the sample made at the same laborat()l~Y 
resulted as follows: 
Chemical Analysis of Mitchell Limestone from land of J. w. McKin.~ter. 
Per cent. 
Alumina (AI20 3 ) ••••••••••••••••••••••••••••••••••••••••••••••••• .41 
Iron oxide (Fe,O,) ............................................... .24 
Lime (eaO) ..................................................... 51.80 
Magnesia (MgO ................................................. ~.OO 
Insoluble in hydrochloric acid.................................... 2.65 
Loss on ignition .................................................. 42.46 
Total ........................................................ 100.56 
* * * 
In the construction of country rock roads in this area the besL 
results are probably not attained through the common method~ 
employed. While in some cases the contract calls for rolling the 
rock after it is applied, the usual custom is to spread the crushed 
rock and leave to ordinary traffic the work of packing and of put-
ting on ·the permanent features of surface. The most frequent 
appearance of a newly made pike is to have two depressions, or 
ruts, which are formed by the wheels of heavy wagons running 
along the middle of the pike, where its highest part should be. 
Heavy traffic before the whole mass of rock has become packed 
solidly together ruins the smoothness and evenness of the surface, 
and permanent injury is done to the dirt grade underneath. An 
ideal cross section of a new rock pike left to the mercy of con-
tinuous and excessive teaming would appear somewhat as indicated 
- in the following diagram: 
The depressions, cut into the clay below, catch and hold water, 
which has no way of escape except by evaporation Oor slow percola-
tion through the almost impervious clay. These depressions must 
be refilled by surface applications of rock, after the road has be-
*For standard of comparison see p. 79. 
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come settled. With a liberal use of fine screenings, such condi-
tions may be partially prevented, as the whole surface then settles 
more evenly. The use of a heavy steam roller, such as is em-
ployed on the streets of cities, would leave the newly built pike 
solidly packed throughout and with an even, smooth surface, over 
all of which traffic could proceed with equal facility. One such 
roller in each county would be sufficient to accommodate all ad-
vancements in road building throughout the county. 
Gravel roads are very frequently ruined by heavy traffic during 
a prolonged wet spell of weather, or while the frost is coming out 
o iQ.9,..a I'ltm Qt,:: c.ross se~t/." of rCa c.#' thllt hA" be.el"1 ro//.¢o' dur"n~ ;ts 
con~trl..l~fIQhJ/~v"fl9 Q bro«., I/ll'~'" surfa<!"IL rtJr traffic. 
D,Qj'ro,.,f1,at,c cross seO-No" 11~ ro".c/ thot /,0< been bUilt ",/tj,q .. t 
f,e/ny ro//u;{, sh~w",'Y ,,1'1" ... t of t"raff"tc "po" ,""'ael heel. 
Fig. 50. Illustrating the effects of heavy traffic on a new unrolled pikelroad. 
of the ground. Notwithstanding the ordinances to the contrary, 
every me,ans is taken to evade them by hauling heavy loads at 
night, by misrepresenting to the officers who are charged with the 
enforcement of the law the actual weight of loads hauled, and by 
the weakness of these' officers in not acting when they know of 
cases of infringement. "The writer observed six teams, each haul-
ing a load of logs of such great weight that it was only by thf' 
utmost exertion they could be drawn without a stop a distance 
of 20 rods over a level shale pike. Afte,r these teams had passed 
the road presented a spectacle which would rouse the wrath of 
any man who really cared for public interests. 
The use of gravel that is too sandy and the application of soft, 
sandy and non-cementing limestone upon pikes should not be tol-
erated. The accumulation of loose material upon the surface 
of a road increases the difficulty in drawing a load over it probably 
50 or more per cent. 
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It is rarely that enough cementing material is found in the 
river gravel or in the bank gravel to -produce a surface as hard 
and smooth as that of a crushed limestone surface. Where pit 
gravel is taken out there is usually a -layer of a foot or so just 
above the gravel, containing much iron oxide. This layer, when 
used with the other gravel for the top of the road, generally 
makes a more compact surface than when the clear gravel alone 
is used. It is usually too limited in amount to furnish any avail-
able supply. There is a possibility of some combination being 
made with the bank gravel, or the river gravel, and the red creek 
gravel of the Knobstone shale area which would' result in pro-
ducing a metal at once capable of forming a compact surface and 
having good resistance to heavy traffic. 
While many regions are naturally unsupplied with limestone, 
and other material has been used for pikes, it should not be thought 
for a moment that these other materials are as serviceable and as 
permanent as the lime,stone. The best pikes in this whole area 
are made of limestone. It, may be questioned whether many of 
those townships now using the local material-not limestone-
would not be making a paying investment by shipping in limestone 
and using it on the roads as fast as improvements are made. The 
first cost would be greater, but in taking into consideration the 
accruing results of permanency, solidity and increased ease of 
travel, the advantage seems to be with the limestone pike. 
A common practice in repairing roads is to put off the matter 
until the fall of the year. Such method leaves the road in bad 
condition for the winter. A better time, as suggested by one 
practical farmer, would be "just after cor~-planting time." There 
is then a period of comparative leisure for all the farmers, and 
roads repaired at that time would be, by the beginning of winter, 
in as good condition as it were possible for them to be. 
The making of the best roads and their maintenance are mat-
ters of enough importance to the farmer to merit his deepest in-
terest. The best plan for road-making now being pursued in these 
connties is that of giving the work into the hands of experienced 
road-makers. The work of keeping the roads in good repair should 
be attended with equal care and skill. Experience has shown that 
it is not always safe to leave the construction in the hands of oon-
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tractors without direct supervision by road superintendents who 
can not be bribed. The election of unreliable men to township or 
county offices is probably responsible for much of the poorly con-
structed road. Not. until the rank and file of the farmers in-
sist on supporting a man for office, not because of party affiliations 
but from the principle of "the best man for the office," will they 
find their own interests conserved in the making of improved 
roads. 

I-
SECTION XII. 
THE ROADS AND ROAD MATERIALS OF A PORTION 
OF CENTRAL SOUTHERN INDIANA. 
EMBRACING THE COUNTIES OF BROWN, OWEN, GREENE, MARTIN, 
LAWRENCE, ORANGE AND WASHINGTON. 
By W. S. BLATCHLEY. 
The counties ahove mentioned, together with Mo.nroe and J ack-
son, comprise an irregular quadrangle area, approximately 50 by 
65 miles in size, occupying the central portion. of the so.uthern half 
of the State. When it was seen that the assistants in the field, 
gathering data for this report, would not have time to finish the 
entire State ¥ore the season closed, the writer undertook the 
work in the counties comprising this area. On account of the 
many o.ffice and other routine duties which fall upon. the director 
of thc Department, I was able to give hut a few days to each of 
the counties. As a co.nsequence, the subject is not treated so much 
in detail as in the other counties where the assistant had more 
time at his disposal. It was at first the intention to cover both 
Monroe and Jackson counties along with the others, but findinb 
that Mr. Oharles W. Shannon, o.f Bloo.mingto.n, had already made 
a special study o.f the road question in Monroe Oounty, arrange-
ments were made with him to. furnish the report om that county, 
while Jackson Oounty was afterward added to. the territory as-
signed to. Mr. R. W. Ellis. 
General Geology of the 2ire-a,.-The surface rocks of the seven 
counties treated in this section 'belong, for the most part, to. the 
Sub-Oarboniferous or Mississippian Period. The Knobsto.ne for-
mation covers the whole of Brown and the eastern portions of 
Lawrence and Washington counties. This formation comprises 
shales or shaly sandstones and its general characters have been set 
forth on preceding pages. * The only road material which itoffets 
~See Section V. 1). 128. 
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is the creek gravel derived from the weathering of the nodule!; 
or concretions of siderite or iron carbonate which are abundant 
in the lower shale strat,a. 
The Harrodsburg, Bedford Oolitic and Mitchelllimesrones lie, 
in order named, to the west of the Knobstone, and form the surface 
rocks of the greater part of easte'rn Owen, western LawrencJ, 
northeastern Orange and western Washington counties. The Har-
rodsburg and Mitchell stones are both well adapted fO'r macadam 
roads, but the intervening Bedford oolitic is too soft and should 
not be used for that purpose, if either 0.£ the others can be readil;v 
obtained. 
The limestO'nes and sandstones fO'rming the Huron grO'up come 
to the surface over a part of western Owen, eastern Greene, west-
ern Lawrence and eastern Martin counties, and also over th,; 
greater portion of Orange Oounty. The middle and 100wer Huron 
limestones are, as already noted;* well adapted fO'r road con-
struction. 
The rocks of the Ooal Measures or Oarboniferous Period form 
the greater part of the surface of the western halves of Owen, 
Greene and Martin counties, but have little to offer in the way of 
road material. Where the Mansfield sandstone is truly conglom-
erate in character, i. e., made up of Quartz pebbles cemented to-
gether by iron o'Xide, as in portions of Martin Oounty, it has been 
used to some extent as a surfacing material, but in the greater part 
of the area covered by the Oarboniferous rocks the material for 
road-making will.have to be imported. 
Topography.-The area under consideration lies, for the most 
part, in the driftless region of the State, and is therefore a part 
of a great plain of degradation, formed by the removal of the origi-
nal rock surface to an unknown depth and now represented by the 
summits of the flat and even-topped divides, ridges and hills. Sub-
jected for millions of years to weather and stream erosion, its sur-
face has been dissected into a complex network of valleys, inter-
stream ridges and isolated knobs. With no mantle of drift to fill 
up the old preglacial valleys and covel' the many outcrops of stone, 
it is at once the most rugged and the most picturesque portion ·of 
the State. That part of the area covered by the Mitchell limc-
*See p.l45. 
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stone is the most level, and, aside from the valleys of the largel~ 
streams, the most fertile portion of the region. This widens out 
to the southward and forms a broad, rolling area between the 
higher hilly region of the Huron and Mansfield groups on the 
west and the generally lower hills and valleys of the Bedford 
ooolitic limestones on the east. 
In the vicinity of Quincy, Owen County; Mitchell, Lawrence 
County; Orleans, Orange County, and Campbellsburg and Mar-
tinsburg, Washington County, the Mitchell area is a fine farming 
region, well adapted to the raising of cereals, blue grass or fruit. 
Aside from the valleys with their alluvial soil, the remainder of 
the area is poorly adapted to agriculture, the rocks coming close 
to the surface and the soil being mostly a residual clay derived 
from their decay. 
Dminage,.-Both the east and the west forks of White Riveil" 
flow through the area and, with their larger tributaries, com-
prise a most excellent system of drainage. This, for the most 
part, is to the southwest toward the Wabash. From southern 
Washington County, Blue River drains south to the Ohio, and 
from southern Orange the Patoka flows west to the Wabash. All 
these streams carry large quantities of gravel, which in luany 
places has been used as a road material, though, for the most part, 
it is much inferior to the limestones. in which the region abounds. 
BROWN COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317 
Population in 1900 .. _ ......................... _.. .... ... ... ... . 9,727 
Miles of public roads. _ .............................. - .. .. .. .. . 350 
Miles of improved roads .................. ····················· 30 
Percentage of roads improved. ... .. . .. . ... ... ... ... .. ... ... ... .. 8.6 
Miles improved with graveL ................... ······,········· 30 
Miles improved with stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Average original cost of gravel roads per mile. . . . . . . . . . . . . . . . . .. $1,028 
Total cost of improved roads ....................... - . . . . . . . . . . .. $30,840 
Annual cost of repairs per mile on gravel roads 5 years old. . . . . . . $15 
First improved roads built ................... ···· .. ············ 1899 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 100 
Satisfaction of farmers with investment in improved roads. .. ... Good 
Authority ................................. Jno., B. Seitz, County Auditor 
The northern boundary of Brown County is about 30 miles 
nearly due south of Indiana,polis. The county is bounded on the 
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east by Bartholomew, on the south by Jackson and Monroe, on the 
west by Monroe, and on the north by Morgan and Johnson coun-
ties. It is quadrangular in shape, 20 miles long from north to 
south, by 16 miles in width from east to west. With the e:xcep-
tion of fragments of the reddish crinoidal Harrodsburg limestone 
on a few of the higher ridges, the surface rocks of the county are 
wholly of the soft sandstones and shales of the Knobstone Epoch 
of the Mississippian Period. For that reason they have, been 
easily eroded. and the, county is very broken, except in the south-
eastern corner, where there is a large' area of level tableland. The 
':;Knobs" of southern Indiana, stretching northward from Floyd 
Oounty, attain, in "Weed Patch Hill," south of Nashville, the 
('ounty seat, their highest elevation-l,147 feet above sea level. 
Salt Oreek, the principal stream of Brown Oounty, is com-
posed of three main branches-the "North," the "Middle" and the 
"South" forks, whi('h unite near the southwest corner of the county 
and flow thence through Monroe and Lawrence into East White 
River. Thus almost the whole watershed of the county, together 
with a considerable portion of Jackson, on the south, is drained 
by this stream. Bean Blossom Oreek has its source in the north-
eastern part, its principal tributaries in northwestern Bro,wn being 
Bear and Lick creeks, both flowing nearly south. 
High ridges surround the county on all sides, while from east 
to west and southwest three similar ridges traverse the county, all 
connecting on the divide near Trafalgar, in Johnson Oounty. 
The first and the most northern constitutes the southern bluff of 
Indian Oreek, and is> called "Indian Oreek Ridge" j the second~ 
south of Bean Blossom Oreek, is known as "Bean Blossom Ridge," 
and the third, passing nea.i'i.y through the middle of the county, 
is named "Oentral Ridge." All these ridges slope gently to the 
south and west, but present. steep faces to t.he north and east. The 
"alleys of the county, now cont.aining its richest soils, have been 
eroded. by flowing streams, leaving the strata of the hills as they 
were originally deposited by sedimentation in an ocean which cov-
ered this region ages before the dawn of the Glacial Period. 
As one ascends' the higher elevations on some, of the winding 
roads, knoo after knoh and ridge after ridge are unfolded to view, 
disclosing the lmohstone topography in all its pristine beauty. 
The narrow valleys trend mainly east and west, making the' slopes 
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of the ridges north and south. The latter are everywhere eroded 
into many gulches and ravines. Here and there, on some distant 
ridge, can be seen a roadway; winding in and out in great half-
spiral convolutions, like a great snake, stretched out in lazy grace" 
ful curves. The greater part of the original growth of timber has 
been removed and the knobs and slopes of the ridges are now 
thickly covered with second growth and underbrush. It is one of 
the most rugged and picturesque portions of the State, well worthy 
the name of the "Switzerland of Indiana." 
Only the northern third o£ Brown County is within the gla-
ciated or drift area. The northwestern part of Hamblin Town-
ship and the greater portion of J acksonTownship are covered with 
drift accumulations as far south as Bean Blossom Ridge, the' drift 
being found on the slope of this ridge nearly 200 feet above the 
water in the stream. Boulders of granite, gneiss and jasper, 
three to five feet in diameter, occur frequently in this region. In 
the Salt Creek vaney, northeast of Nashville, but little drift was 
seen. Bean Blossom Ridge, then, marks the southern limit of 
the first and only glacial invasion of the county. 
RoAD MATERIALS. 
Aside from the drift gravel found along Bean Blossom and its 
tributaries in Jackson and Hamblin townships, the only material 
suitable for the improvement of roads in Brown County is the so" 
called "creek gravel," derived from the weathering of the iron 
nodules in the lower portion of the Knobstone shales. This gravel 
occurs in quantity in the bars along every small stream in the 
county, and results have proven that it is fully as good, if not bet-
ter, for road-making than much of the drift gravel which has been 
so commonly used in the counties to the northward. It is usually 
in small, rectangular pieces, with sharp edges, the latter not having 
had time to be worn off since the concretion of siderite was beroken 
up by weathering. 
The roads constructed from cTe€k gravel are light reddish brown 
in color. The gravel is compacted by traffic in a few weeks into 
a hard, smooth, even-surfaced roadway, which seems to be as dur-
able as the average improved road of the State. They are less 
noisy than the ordinary gravel roads, as the iron carbonate is free 
from that quartz or "grit" which causes a grinding noise when it 
meets the tire of a heavily loaded wagon. Since the first roads 
Plate XII. 
Slope 01 weathered Knobstone shale, showing the formation of creek gravel 
from nodules of iron carbonate. Side of Columbus-Nashville pike, four 
miles west of Columbus. 
Bar of creek gravel on Henderson Creek, near Mt. Liberty, Brown County. 
I 
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were constructed from this gravel in 1899, there has not been time 
sufficient to fully prove its durability. It is said that in March 
and April the surface of the roads becomes somewhat sloppy, but 
they are seldom, if ever, cut into deep, miry places. They are 
not washed into gullies by heavy rains as readily as roads built 
of either drift or river gravel, as the material packs more firmly 
together, the iron carbonate acting in this respect much like a 
cement. 
An average sample of the Knob creek gravel, collected on WoH 
Oreek, Bartholomew Oounty, by Dr. M. N. Elrod and Mr. F. M. 
Stevens, of Oolumbus, was tested at the Road LaboratOory at Wash-
ington. The results show its dry grinding oornenting value to be 
74, as against the average Oof 82 for 59 samples Oof gravel pre-
viously tested at the same laboratory, while the wet grinding ce-
menting value was 190. Of it Mr. Page wrote: "Oementing 
value excellent. Admirably suited fOor a binding material for 
road surfaces." 
Along Henderson Oreek, in the eastern part of the county, large 
beds of this gravel were noted, esepcially near Mt. Liberty. N u-
merous bars were also seen along the tributaries of the Middle fork 
Oof Salt Oreek in northern Van Buren Township, and along the 
tributaries of Bean Blossom Creek in Jackson and Hamblin tOown-
ships. In the latter, or northern third of the county, prOobably Oone-
third of the material in the bars is of drift origin, and care should 
be taken to remOove the pieces over two inches in diameter. In 
other localities the gravel, as far as noted, will not need screening. 
Only the eastern and northern portions of the county were vis-
ited, but careful inquiries show that the creek gravel occurs every-
where along the streams, and in sufficient abundance to easily and 
cheaply improve every public road in the county. 
IMPROVED ROADS. 
While but 30 miles of imprOoved road have so :&r been con-
structed under contract, many of the public rOoads have been par-
tially covered with creek gravel. If they had been properly 
graded and drained, this imprOovement would have been perma-
nent, but as it is the great majority of them will ('ost as much or 
more to improve as a new road or one on which no gravel has 
been placed. 
I 
ROAD MATERIALS OF OWEN COUNTY. 881 
The main road or highway, 20 miles in length, between Colum-
bus and N ashville, was improved in 1901. Seven miles of the 
eastern end were surfaced with river gravel, and .the remaining 13 
miles with the Knobstone gravel. This road was in good condi-
tion in September, 1905, that portion made of Knob or creek 
gravel being, if anything, the better and the more agreeahle to 
travel. 
In Van Buren Township the main road running east and west 
through Pike's Peak was improved by assessment on the farmers 
and was later tur.ned over to the county to be kept in repair. The 
same plan has been followed on several of the principal roads of 
Johnson Township. 
In summer and autumn the surface of the unimproved country 
roads of Brown County is in fair condit.ion. The grades, how-
ever, are many of them entirely too steep, especially those of the 
north and, sout.h roads, which ascend and descend the main ridges. 
Where improved roads are built, many cuts and fills will have to 
be made to reduce these grades to anything approximating 4 per 
cent. It will be found far better and cheaper to relocate the 
roads in many places, rather than to improve those now existing. 
Aside from the grading, the roads of the county can be perma-
nently improved very cheaply, as the creek gravel is so generally 
distributed that it will not have to be hauled over three or, at the 
most, four miles at anyone locality. 
OWEN COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393 
Population in 1900 ................ '. .. .. .. .. ... ... .... ..... .. ... 15,149 
Miles of public roads ... " .... , .......... ,. '" ............. " .. . 692 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2()() 
Percentage of roads improved.................................. 28.9 
Miles improved with graveL................................... 30 
Miles improved with crushed stone............................. 170 
Average original cost {)f gravel roads per mile ......... '.' " " .. , $1,900 
Average original cost of stone roads per mile ................... , $1,800 
Total original· cost of improved roads ....... " ., " '" .. " ....... $363,000 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $5() 
Miles of gravel road built in 19Q5 .. , " ......... ' ........... " .. . 4 
Miles of stone road built in 1905. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
J!'irst improved roads built..................................... 1885 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 80 
Authority ............................... Qeo. O. Mitten, County Auditor 
56-Geology. 
I 
I 
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Owen County lies southwest of the center of the State and is 
bounded on the north by Putnam, on the west by Clay, on the 
sooth by Greene and on the east by Morgan and Monroe counties. 
The geological' epochs represented in the county are seven in 
number, viz., the Knobstone, the Harrodsburg, Bedford Oolitic, 
Mitchell and Huron limestones of the Lower Carboniferous, and 
the Mansfield Sandstone and Coal Measures of the Carboniferous 
Period. 
The Lower Carboniferous rocks form the outcropping strata 
()Ver much of the eastern part of the county and are most readily 
recognized by the presence of heavily bedded limestone. This 
limestone at places immediately underlies the Coal Measures; at 
other places there is a considerable thickness of shale or sandstone 
between. The Knobstone and lIarrodsburg limestones occur only 
along the eastern border of the county; the former outcropping 
along the bluffs of White River near Gosport; the latter being 
found over an area of several square miles above and below that 
town, and also over a small area in the northeastern corner of 
the county. The Bedford oolitic limestone forms the surface of 
several parts of sections just to the west of the Harrodsburg 
and has been quarried extensively at Romona and near Spencer. 
The Mitchell is the predominating limestone over the eastern 
half of the county, and has been used in a number of places for 
macadam purposes. The Huron limestones and sandstones are 
exposed mainly along the streams of the western half, where the 
overlying Mansfield sandstone has been eroded from above. 
The Mansfield sandstone forms the surface of irregular patches 
"or tracts of the higher land in the :western half, These table-lands 
often cover an area of a dozen or more square miles and are char-
acterized by possessing a less fertile soil than that above, the lime-
stones. The Coal Measure rocks proper lap over the western edge 
of the southern part of the connty, covering an area of 15 to 18 
square miles n?rth and south of Coal City, and also a very irreg-
ular tract of 8 or 10 square miles in the vicinity of Patricksburg. 
In the northeastern part of the county, near Quincy, the surface 
is rolling, the valley of Eel River broad, level and shallow, 
From the northwestern to the southeastern corner stretches a betlt 
of high hills or ridges and deep, narrow valleys, the ridges rising 
150 to 250 feet above the valleys and up to 300 feet above White 
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River .. To· the southwest the hills become lower and brQiader, with 
broader valleys between. All but the southeastern corner of the 
county lies in the drift area. Over its hiflier part the d.rift is 
shallow OIl' wanting, SOl that it interferes but little with observing 
the rocks. Toward the northern and southwestern parts the drift 
increases in depth, but still proba.bly averaging less than 20 feet 
and not often running over 30 feet in thickness. 
The principal stream is the West Fork of White River, which 
flows across the southeastern corner of the county from nGrtheast 
to sGuthwest. Its tributaries are Mill, Rattlesnake and Fish creeks 
from the nGrth, and McOormick's and Raccoon creeks from the 
south and east. The South Fork of Eel River, rising near the 
northeastern corner of the county, flows west orr northwest and 
joins the main or North Fork in the southwestern CGrner of Put-
nam Oounty. It then swings around through eastern Olay 
Oounty and, after receiving the Jordan, Six Mile and Lick creeks, 
crosses the extreme southwestern corner of Owen Oounty, flowing 
a little south of east. All these streams furnish ample drainage 
and have, by their erosion, rendered the great err part of the surface 
of the county very rough and broken. 
Road Materials. 
Harrodsburg Limegtone.-The eastern two"thirds of Owen 
OGunty is bOlmtifuIIy supplied with road material. The Harrods-
burg limestone outcrops in a number of places in sections 19, 20, 
21 and 24 (12 N., 2 W.), Harrison Township, in the northeastern 
corner of the county; also in sections 4, 5 and 6 (11 N., 2 W.) 
of the same township. The same stone also occurs abundantly in 
the hills north, west and south of GospGrt, and has been used 
in the construction of a number of miles·of road in the vicinity of 
that t()IWn. It also occurs in the hills and bluffs on the south side 
of White River, in the northeastern portion of Washington Town-
ship. It is a heavy bedded, dark gray, hard, rough limestone, with 
intercalated beds of clay containing in places many geodes and 
partings of cherrt. At Oave Spring, in the northwest quarter of 
section 5 (11 N., 2 VV.), the following eedion is exposed: 
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Section at Cave Spring. 
Feet. 
1. Harrodsburg limestone crowded with crinoid stems ............. 20 
2. Clayey limestone wit.ll suture partings at fossil beds ............ 22 
3. Hard, blue limestone in beds of 1 to 2 feet, with fossils; outlet 
of spring ................................... :............ 7 
4. Clayey sandstone, geodes and thin piates of limestone .......... 11 
5. Knob standstone, etc.......................................... 25 
Total .................................................... 85 
On the slope of the hill at Gosport there is an exposure of 24 
feet 6 inches of Harr?dsburg limestone in twO' beds, the upper 20 
fee,t; the lower, 4 feet 6 inches thick. Between the two is a clay 
shale 1 to' 4 feet in thicknes&. These strata dip to the southwest 
30 feet too the mile. 
While not as good a road material as the Mitchell limestone, 
the Harrodsburg will make a good and durable road and there 
is no excuse for unimproved roadways where it can be had in 
quantity close to the surface both under and alongside the country 
roads of this region of the county. 
Bedford Oijlitic Limestol1e.-This well-known building stone 
comes to the surface over limited areas in Harrison, Wayne and 
Washington townships. It is quarried for build.ing purposes on 
an extensive scale at Romona, a station on the I. & V. Railway 
between Gosport and Spencer. While it will make a fair mac-
adam road it is, on account of its softness" inferior to both the 
Harrodsburg and Mitchell limestones as a road material and will 
not, therefore, be mentioned further in this connection. 
Mitchell Limestone.-This limestone forms the surface rock 
and is exposed at numerous points along the ravines and streams 
of a large area in eastern Owen County. It covers nearly the 
whole of Harrison and the eastern half of Jennings; also the 
greater portion of Montgomery and Washington townships. It 
forms the surface ro<~ks along the northern and eastern tiers of 
sections of Clay Township, with outcrops at numerous localities 
on Raccoon Creek and also along White River in Franklin Town-
ship as far down as section 16. It. is typically a thin layered, 
heavy bedded limestone, often concretionary or argillaceous, some-
times dark colored from disseminated iron. The upper division 
is often in thin layers, and has been quarried for paving stoncs 
at the old Fletcher quarry near the mouth of Rattlesnake Creek 
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and at Mills' quarry on Mill Creek. At Stone Cut, on the C., I. 
& L. (Monon) Railway, a mile north of Cave Spring Station, the 
lower division of the Mitchell, rich in itB characteristic fossils, is 
well exposed . 
. Nume~rries have bee~ opened in the Mitchell 
lImestone· of Qwen County for securmg macadam or crushed 
stone for local use for roo d making Imrposes. Several of these 
are loeated along the Spencer and Oataract road in Washington 
and Montgomery townships, and flll'nished material for its build-
ing. One on thE' north side of the I. & V. Railway, % of a mile 
below Romona, was worked on an extensive scale for se,veral years, 
but has now been abandoned. The top layers of the Mitchell were 
there crushed for macadam purposes and shipped mainly to Greene 
and S'ullivan connties, while the lower courses were used as a flux 
by the Illinois Steel Company, of South Ohicago. . 
Other quarries which were visited were on the "Texas" road, 
1112 miles northwest of Spencer; on the Patricksburg road, in 
the northwest quarter of section 23 (10 N., 4 W.), and on the 
Rattlesnake road, in the northwest quarter of section 13 and the 
southwest quarter of section 2 (10 N., 4 W.). The quarry on the 
... "Texas" road had just been 0pE'ned and was being operated to 
furnish stone for a road then building. The exposure was 12 feet 
in thickness, with 3 to 5 fee,t of stripping above. The two upper 
layers, aggregating 24 to 28 inches, were semi-oolitic and sub-
crystalline in structure, while the lower ledges, 4 to 12 inches 
thick, were of the fine grained, closel textured structure which 
characterizes the best of the Mitchell :;tone. An average sample 
t,aken from the loaded wagons was sent to the laboratory of the 
Office of Public Roads at Washington for testing, the results show-
ing as follows: 
Results of Physical Tests of Mitchell Limestone from quarry one and a half miles 
northwest of Spencer. * 
Specific gravity.. . . . . . . . . . . . . . . . 2.6 French coefficient of wear. 11.8 
Weight per cu. ft .......... (lbs.) 162.2 Hardness................. 4.5 
Water absorbed per cu. ft..(lbs.) 3 Toughness................ 9 
Per cent. of wear.............. 3.4 Cementing value-Dry.... 2() 
Wet.... 45 
"About the. average in hardness and toughness .. for Iitllestone, and 
above the average in resistance to wear; cementing vafue good. Should 
give good results under highway and country-road traffic." 
*FOf standard of comparison see p. 79. 
Plate XIII. 
Quarry of Mitchell limestone by the side ot the "Texas" road, one and a half 
miles northwest of Spencer, Owen County. 
Rock crusher used in preparing macadam material from above quarry 
for "Texas" road. 
ROAD MATERIALS OF OWEN COUNTY. 887 
The chemical analysis of the same stone showed its constitu-
ents to be as follows: 
Analysis of Mitchell Limestone from quarry one and a half miles northwest of 
Spencer. 
Per oent. 
Alumina and iron oxide (AI.O.+Fe20.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 
Lime (eaO) ..................................................... 29.70 
Magnesia (MgO) .................................................. 7.00 
Phosphoric acid ................ :................................ .10 
Insoluble in hydrochloric acid.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30.43 
Loss on ignition .................................................. 31.38 
Total ....................................................... 99.91 
At the quarry on the Patricksburg road, 3 miles west and 1 
mile north of Spencer, a crusher owned by the township is still 
in place. The MitcheH stone, here capped with 2 to 4 feet of 
Huron sandstone and 3 to 5 feet of claj, has been opened to a 
depth of 14 feet. The stone for several miles of the Patricksburg 
road was secured at this quarry. 
The quarries on the Rattlesnake road have been opened to a 
depth of 15 to 18 foot in the Mitchell, the UppeT layers of which 
show semi-oolitic in structure, with the middle layers in part 
cherty and the lower portion the close~textured blu~gray stone. 
Along McOormick's Oreek, east of Spencer and south of White 
River, the Mitchell stone is exposed in great abundance. One 
outcrop on the farm of Rufus Oline was being worked to furnish 
macadam for 2~·2 miles of road southeast, in what is known as 
the Flat-woods district. From 2 to 4 foot of stripping was being 
removed and 12 feet of the exposed stone then quarried and 
crushed. The contractor paid the owner 2 cents per cubic yard 
for the stone. A fine exposure of the Mitchell stone, which could 
be used to advantage on the road, occurs at the south end of the 
new wagon bridge across White River, 1~t2 miles southwest of 
Gosport. 
The largest and most extensively worked quarry of Mitchell 
stone in Owen Oounty is that of the Spencer Stone Oompany, 10'" 
cated on a spur of the I. & V. Railway, % of a mile southwest 
of Spencer, in the northwest quarter of s~tion. 29 (10 N., 3 W.). 
This quarry has been opened for 35 years, and for a long time 
was operated by BeTnhard Schweitzer, who quarried and shipped 
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large quantities O'f rubble stOone and alsO' burned lime from certain 
of the strata. Since 1900 it has been operated mainly for furnish-
ing macadam stO'ne on a large scale fOT the rO'ads O'f Owen and 
adjoining counties. The company owns, 20 acres of land, on one 
side of which the crushing plant and quarry are located. After 
removing 4 to 6 feet of clay the quarry has been opened to a depth 
of 51 feet in the Mitchell stone. A 4 to' 6 foot ledge on the top 
is a bastard oolitic stone, belO'w which are several thin layerrs, 
aggregating 8 feet in thickness, which cO'ntain numerous chert 
nO'dules. The remainder is a clO'se grained, blue-gray limestone in 
layers 2 to 14 inches in thickness. These afte'!' blasting are easily 
broken by sledges and 100aded into tram cars, which are hauled to 
the crusher. The floor of the quarry is le:vel with :very little re-
fuse. FrlYID. the lower ledges, rubble and building stone are 
secured in sufficient quantity to satisfy the demand. Both upper 
and lower surfaces of this rubble stone are very smooth and 
require nO' working. 
An average sample frO'm a mixture of the different layers was 
tested at the U. S. Road Testing LabO'ratory with the fO'llO'wing 
results: 
Results of Physical Tests of Mitchell Limestonf. from quarry of Spencer Stone 
Company, Spencer. * 
SpeCific gravity.. . . . . . . . . . . . . . .. 2.68 
Weight per cu. ft .......... (Ibs.) 168.4 
Water absorbed per cu. ft .. (Ibs.) .88 
Per cent. of wear. . . . . . . . . . . . . . 3.68 
French coefficient of wear .10.87 
Hardness.. .. .. .. . .. .. .. .. 6.3 
Toughness. . . . . . . . . . . . . . . . 10 
Cementing value-Dry. . . . 8 
Wet.... 21 
"Rather high resistance to wear for limestone, but rather low cement-
ing value. Should give satisfactory results under highway traffic." 
A chemical analysis of the stone made at the same laboratory 
showed its composition to be a& follows: 
Analysis of lilitchell Limestone from quarry of Spencer Stone Company, Spencer. 
Per cent. 
Alumin.a and iron oxide (AJ,.Os+Fe,Os)' ... , ....... , ....... , .. .. .. .. .85 
Lime (OaO) ..................................................... 50.25 
Magnesia (MgO) ................................................. Trace 
Insoluble in hydrochloric acid.................................... 9.49 
Loss on ignition ................. " ........ " ........ " .......... , 39.61 
Total ....................................................... 100.20 
"The insoluble portion is fine silt." 
·For standard of comparison see p. 79. 
ROAD MATERIALS OF OWEN COUNTY. 889 
The 'crushed stone from this quarry has been used for the 
making Qf macadam roads in Owem, Sullivan, KnQx, Daviess, 
Greene, and MQrgan counties. Where the rQads have been prop-
erly built it has everywhere given the best Qf satisfaction.* 
Huron Limesiones.-The rocks Qf the Huron Group come to the 
surface over a large portion Qf west,ern Owen County, especially 
in Morgan, Lafayette and Franklin townships. The Huron sand-
stones cap many Qf the hills between SpencN and Santa Fe and 
those sQuthwest of Spencer toward Freedom. The HurQn lime-
stones are nQt as well represented in this count~ as further south-
ward. In a number of places, however, they will be found Qf 
sufficient thickness and close enough to the surface to be utilized 
as rQad metal, a nse fQr which they are, in general, well adapted. 
At Jackson's Bluff, southwest qnarter section 33 (9 N., 4 W.), 
between Freedom and Farmers, the upper Huron limestone is 
exposed 18 feet in thickness. On the slope Qf the hill southwest 
of Freedom, east half of section 20 (9 N., 4 W.), the same 
ledge of stQne is 22 feet thick. Other exposures of the same 
stone 11 to 18 feet in thickness, occur between Arney and Pat-
ricksburg, in sectiQns 26, 34 and 36' (10 N., 5 W.) ; in the north-
east qnarter of 22, just southeast Qf Patricksburg; along Fish 
Creek, in the SQuthwest quart.er Qf 33 (10 N., 4 W.), and in 
sections 5, 6 and 7 (10 N., 4 W.), northwest Qf Vandalia, in 
Lafayette Township. Still Qthers occur in Morgan TQwnship, 
notably in sections 28 and 31, SQuth and sQuthwest Qf Atkinson-
ville. Any or all of these will furnish a fair grade of road 
metal. 
Overyling the H urQn limestone is the Mansfield sandstone, 
which has beem used to some extemt for rQad metal, but is who.lly 
unfit for that purpQse. 
Gravel.-Extcnsive bars of gravel Qccur alQng White River, in 
numerous places, and along the other principal streams Qf the 
county. This gravel is largely composed of limestone and sand-
stone pebbles from the country rocks and is, therefQre, much in-
ferio.r to. the drift gravel Qf the counties to the northward. It 
has, ho.wever, been used to- some extent fo.r surfacing the roads. 
In but few places do. deposits Qf drift gravel occur of sufficient 
size to justify working. Qne of these is nela.r the schoolhQuse on 
*See subsequent page for description of <'rusher, etc. 
890 REPORT OF STATE GEOLOGIST. 
the Patricksburg road, in the southeast quarter of section 14 
(10 N., 4 W.). A pit has here ooen opened to' a depth of 12 to 
18 feet. FrO'm 2 to 8 feet of clay surface must 00 stripped to 
secure the gravel. The latter is cemented quite firmly with cal-
cium carbonate and when placed on the roads packs very closely. 
Some 3,000 yards have been sO'ld at 5 cents per yard for repairing 
the unimproved roads of the vicinit~. 
IMPROVED ROADS. 
Owen Oounty, considering its size and resources, has spent a 
large sum of money on improved roads, especially in the last 10 
years, but the auditor in his report to me has well said that "the 
farmers think the roads are not what they ought to be for the 
money spent." With an abundance of excellent macadam stone 
fairly well distributed, a careful and close supervision by experi-
enced roadmasters should have resulted in far better roads for 
the money expended. 
The only gravel roads in the county are in Jackson Township, 
in the northwest corner. They are built of Eel River gravel and 
cost $1,900 per mile. 
Of the stone roads, those from Spencer to Patricksburg and 
from Spencer to Oataract are probably the best. Both were made 
of Mitchell stone, which is the best road material in the county; 
but on both of them. are grades which handicap the hauling of 
full loads. 
In the western part of the county several roads have been re-
cently constnlcted of sandstone and creek gravel. One of these! 
17 miles in length in J eHerson Township, extends from Middle-
town to Ooal Oity. Another, 11 miles in length, is in MlU'ion 
Township. Six inches of broken sandstone thrown loosely on the 
grade was used as the bottom layer. Over this was spread 4 
inches of creek gravel. Being recently built, the defects of these 
rO'ads are not yet visible, but time will show that a mistake has 
been made in the ma,tenal, as sandstone is wholly unfit for use 
in any part of the rO'ad. As soon as the surface is worn through 
the sandstone will be ground into powder and large ruts and miry 
places will result. Moreover, as the sandstone lacks in cementing 
qualities, the larger pieces will, in time, work up through the 
gravel and make a very rough surface. 
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STONE ORUSHING PLANTS. 
The largest and only permanent crushing plant in the county 
is that nf the Spencer Stone Oompany, erected; in 1900 at a cost 
0'f about $20,000. It is wen constructed, but its locatinn is not 
of the best, as it is on a hill at the top of a heavy grade, when 
it might have b€€n built on the level of the railway and the stone 
lowered to it by gravity. The stone, after being blasted. and 
broken into c0'nvenient size, is loaded int0' tram cars and hauled 
up an incline by steam and dumped into a No. 7% Gates crusher. 
Passing through this it is elevated to a revolving screen 16 feet 
long by 40 inches in diameter, with perforations 1/2, %, 114, 11/2, 
2, 2% and 3 inches in size. The 2-inch openings were beling 
used at the time of my visit, as the contract (for roads in Sullivan 
Oounty) called for straight 2-inch crusher run material, which 
includes everything from 2 inches down. However, not 1 piece 
in 30 was 2 inches in its largest diamelter, the grelatelr part run-
ning from % to 1112 inches and from 18 t0' 25 per cent. being 
1h-inch screenings or less. All was being dumped promiscuously 
in the same car, this being the desire of the road contractor. The 
return stnnel, or in this instance that nver 2 inches in size, is again 
-passed through a No. 4 Ga,tes crusher and reduced to' the proper 
size. From the screens the broken stone is passed directly into 
large bins set above the railway switch. Oars a,re pushed beneath 
these bins and a sliding horizontal trap door is pulled to one side, 
allowing the stone tol fall into the car, the loading nf a car in 
this manner not taking over 8 to 12 minutes. 
Drilling in the quarry is done by steam, a separate' boiler 
being used. The cost of eexplnsives averages about 3 cents per 
cubic yard Qf stone on account of the many thin layers 0'f the 
rook. 
The output of the plant runs from 300 to' 500 cubic yards per 
day, according to the demand and supply of railway cars. The 
stone is all sold by weight, 2,500 pounds to the yard, though, 
according to the specific gravity, a cubic yard of solid stone 
weighs 4,546 pounds. The average railway car ho~ds 31 cubic 
yards. The stone is sold at 50 to 621/2 cents per cubic yard, 
f. o. b. the plant, the present freight rates to most points where it 
is shipped being 40 cents per ton. On an average, about 1,200 
cubic yards are used t0' the mile. Thirty-five men are employed 
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in both quarry and plant. Day laborers receive $1.40 to. $1.50 
per day. Piece workmen, who. break and load the s,tone int{) 
tram cars, receive 10 cents per car holding 1 1-5 yards, making 
a,t this price $1.50 to $2.25 per day. The plant is opera1;ed about 
9 months each year, shutting dQwn in Decmnber and resuming 
in March. ". :.;,:",,: .: 
The stone shipped from thisplan,t is all free from dirt, and if 
screened and placed on ,the roads in the proper manner, offers 
as good a ro'ad ma,terial as is found in the rerriwry in which it 
is used. It is sold at a reasonable price and yet yields a fair 
profit to the operating company. 
Besides the township crusher, which was idle at the quarry 
on the Patricksburg road, but 2 others were seen in ,the county. 
The one operating on the Texas rQad, northwest of Spence1r, was 
a No.3 Gates crusher with a capacity of 75 yards daily. The 
stone was being hauled in wheelbarrows and dumped directly into 
the machine, 12 men being employed at both quarry and crusher. 
At the Oline quarry southeast of Spencer a Fort Wayne jaw-
crusher was in use. It is operated at a lower leve,l and will take 
in a larger sized stone than the Gates. Ten hands were employed 
in its operation and in supplying the stone from the quarry, the, 
output being 65 to 75 tons per day. 
GREEN E OOUNTY. 
Area in square miles .......................................... . 
Population in 1900 ............................................ . 
Miles of public roads .................... , ... , .. '" .. " ........ . 
Miles of improved roads ..................... , .. '" .. " ........ . 
Percentage of roads improved ................................. . 
Miles improved with graveL .................................. . 
Miles improved with crushed stone ............................ . 
Miles improved with stone and gravel. ....... , .. , .... " ..... , .. . 
Average original cost of stone roads per mile ............. " ., .. . 
Average original cost of gravel roads per mile. " .. " ........... . 
Average original cost of combination (stone and gravel) roads per 
mile* .................................................... . 
482 
28,536 
900 
350 
38.8 
25 
25 
300 
$2,500 
$1,500 
$1,600 
'Part of the gravel used in the western section Of the county is from the Merom 
deposits along the Wabash River, and is excellent. However, this gravel adds much 
extra expense to construction. The sentiment is growing in favor of all llmestone 
roads, and the limestone ought to be fully a foot thick. The 50 miles of new road 
contracted for 1906 will cost $109,770. This amount is not included in the total cost 
above glven.-W, B. M. 
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Total original cost of improved roads ........................... $576,000 
Annual cost of repairs per mile on all kinds of improved roads,. . . $65 
Miles of improved road built in 1905. . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Miles of improved road contracted for 1906. " ....... , " ....... , 50 
First improved roads built..................................... 1890 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . 80 
Satisfaction of farmers with investment in improved roads-
"Good, but not satisfied with the continuous flimsy process of repairs. 
The leading question now is 'Repair.' 1st, to get good material. 
and; 2d. to get competent men as superintendents of repair." 
Authority .............................................. W. B. Maddock 
Lying near the center of the southwestern quarter of the State 
is the county of Greene, comprising a rectangle 30 miles long 
from east to west by 18 miles in width from north to south. It 
lies we~t of Monroe, south of Owen and Olay, east of Sullivan and 
north of Knox, Daviess and Martin counties. 
The rocks of four different geological epochs form the surface 
of the county, viz., the Mitchell limestone and Huron group of the 
Lower Oarbonife,rous and the Mansfield sandstone and Ooal 
Measures of the Oarboniferous periods. The Mitchell limestone 
comes to the surface only OiVer small, irregular areas in the north-
east and southeast corners of the county. The limestone8 and 
sandstO'nes of the Huron group form the surface of the greater 
portion of the eastern half of the county, being exposed every· 
where along the streams, which have wol'll their way down through 
the softer overlying Mansfield sandstone. East of White River 
the latter formation occurs in very irregular isolated areas which 
comprise the crests of the higher ridge!s and hills of this section 
of the county. West of White River the Mansfield sandstone 
forms the surface of two large disconnected areas which lie ad-
jacent to that stream, and are separated by a narrow tongue of 
the Ooal :Measures, which extends east to the river opposite Bloom-
field. The Ooal Measures proper are practically limited to the 
western third of the county, only 3 or 4 small isolated areas, being 
found east of White River .. 
The topography of the eastern portion of the county is very 
broken. The divides are usually very narrow, as are the stream 
channels, with steep slopes between. As White River is ap-
proached the topography becomes less broken. West of the river 
are extensive marsh-like prairies, evidently filled up valleys, while 
the divides between are broad rolls rising from 25 to 75 feet above 
....------------~~ ~ 
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the level prairies. In the northwestern corner of the county the 
stream channels are narrow, with rather steep banks, rising to 
narrow divide:;. 
The county is divided into almost equal halves by the west fork 
of White River, which flows in a southwesterly direction across its 
center. With the eX('{'lption of the northwestern and s0'utheasterrn 
corners, all of the drainage is into White River. The main 
branches from the east are Richland Creek, with its. tributaries, 
Beech and Plummer's creeks and Doan's Creek, while from the 
west are Eel River, Latta's, Beech and Black crooks. Indian 
Creek, a, tributary of the East Fork of White River, drains thc 
southeastern corner, while the head waters of Busseron.., Creek 
extend up into the n0'rthwestern C0'rner. • 
The eastern end of the count~ lies within the boundaries of 
the driftless area of the State. Over the uplands of the rest of the 
c0'unty the drift is generally met with, though usually less than 
a score 0'f feet in depth. In the lowlands and prairies the deposits 
are f0'und to be considerable, often over 100 feet in depth, these 
places evidently being old preglacial valleys which have been par-
tially filled. 
ROAD MATERIAL. 
Greene C0'unty is but fairly well supplied with road-making 
materials. Lying as it does mostly t0' the west of the principal 
macadam limestones 0'f the State, and south of the drift gravel 
region, it has to depend largely upon river gravel, on the little 
known Huron limestones, 0'1' on sandstone, which is always a very 
poor r0'ad metal. ' 
Mitchell Limestone.-This well-kn0'wn and valuable limestone 
f0'r road purposes occurs over but a small area of the c0'unty, 
being exposed only al0'ng the head waters, o.f Richland Oreek from 
a point a mile southeast of Newark t0' the northeastern corner 
of Beech Creek T0'wnship and along ~ndian Creek east of Owens-
bor0', in the southeastern corner of Jackson T0'wnship. In both 
these localities it will be found in sufficient abundance at a num-
ber of different points t0' furnish a first-class r0'ad metal for all 
unimproved r0'ads within easy hauling distance. 
Huron Limestone.-The rocks of the Huron group lie close t0' 
the surface over the greater part 0'f Greene County east of White 
River. On the higher ridges and hills they are ca.pped with the 
-- -- - ~------
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Mansfield sandstone. For the most part the exposed Huron rocks 
are also sandstone, but at several localities there are outcrops of 
the hard bluish Huron limestone which appears wen adapted for 
road improvement. 
The principal one of these exposures visited was on the land 
of George Cox, southwest quarterr of the northwest quarter of sec-
tion 3 ('7 N., 4 W.). At this point the Indianapolis Southern 
Railway Company was cOlIlstructing a viaduct 2,215 feet in length 
and 14'7 feet in height across Richland Creek, and a, quarry had 
been opened to secure crushed stone for the concrete work in con-
nection theTewith. At this quarry the blue limestone was exposed 
in 14 layers each 4 to 30 inches in thickness and aggregating 1'7 
foot. This limestone was both overlain and underlain with a 
Huron sandstone, the overlying portion being 3 to '7 feet in thick-
ness which, with a foot of soil, had to be stripped. The Jimestooe 
appeared to be very hard and semi-crystalline in structure. About 
45 yards of screened stone for the concrete work were being quar-
ried and crushed daily on a portable Canton, Ohio, jaw crusher. 
For this the contractor was getting $1.00 per yard at the plant. 
Samples taken at the crusher were tested at the U. S. Road Test-
ing Laboratory, the results of the tests showing as follows: 
ResultB of TestB of Huron Limestone from quarry near crossing of Indianapolis 
Southern Railway and Richland Creek.* 
SpeCific gravity.. . . . . . . . . . . . . . . . 2.7 French coefficient of wear. 13.2 
Weight per cu. ft .......... (lbs.) 168.4 Hardness................. 13 
Water absorbed per cu. ft.. (lbs.) 1.15 Toughness. " ........ " ., . 10 
Per cent. of wear. . . . . . . . . . . . . . 3 Cementing value-Dry. . . . 21 
Wet.... 66 
"A very hard and fairly tough limestone, with good resistance to wear 
and cementing value. Suitable for suburban and highway traffic."-Page. 
An analysis of the stone made at the same laboratory showed 
its constituents to be as follows: 
Analys~ of Huron Limestone from quarry near crossing of Indianapolis Southern 
. Railway and Riehland Creek. 
Per cent. 
Alumina (Al,O.) ................................................. .25 
Iron oxide (F'e,O.) ............................................... .75 
Lime (CaO) ..................................................... 50.40 
Insoluble in hydrochloric acid.................................... 7.17 
Loss on ignition ................................................. 40.92 
Total .................................................•..... 99.49 
·For standard of comparison see p. 79. 
,...---~------------~ -------
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Another exposure visited was on the land of George Shipman, 
northeast quarter section 15 (7 N., 4 W.), where a, quarry has 
boon wQrked fQr macadam road material. At this point the blue 
Huron limestone was1exposed to a thickness of 15 to 17, feet, with 
4 to 7 feet of buff Huron sandstone overlying. Sufficient mate'rial 
to cover six miles of rO'ad had been secured at the quarry, the 
supply in sight being practically inexhaustible. 
The same stone outcrops at many pO'ints along Beech Creek, 
and especially in section 12 (7 N., 4 W.), where it forms part of 
a great precipice or perpendicular bluff, 120 feet Qr more in 
height, the upper PQrtion of which is a massive bed of Mansfield 
sandstone. At the junction of the limestone and overlying sand-
stone there is at this point a, large spring which was, at one time, 
used to' run the overshot wheel Qf a gristmill. 
AnQther exposure of the limestone which may be used for road 
metal is on the Ore Branch of Richland Creek, in the northwest 
quarter of section 28 (7 N., 4 W.), and a number of others can 
doubtless be found with little search. 
This stone has been used in building 24 miles, ~f macadam roads 
in Richland and Center townships. The oldest, «f these has been 
in use eleven years" with but few necessary repairs. On account 
of its hardness, the stone takes some time to pack and get smooth, 
but when it does so it makes a very hard and durable road_ 
Gravel.-Aside from the limestones above mentioned the O'nly 
available road material in Greene County which should be used is 
the gravel fO'und in extensive bars alO'ng White River and the 
larger creeks. That along White River has been extensively used 
for road purposes in the townships bordering that stream. The 
bars occur both in the bed of the river and O'n the 100wlands close 
alongside, where they are fO'rmed during every freshet. That on 
these outside bars is finer than that in the bed of the river, and 
all of it contains too much sand to be used without screening, 
though the most of it has been so used in the past. It does not 
pack O'r cement as readily as does the drift O'r pit gravel farther 
north, and fO'r that reason, whenever the seaSQin is dry, the sand 
wO'rks to' the top of the rO'ad and makes very heavy hauling. The 
gravel bars are claimed by the owners of the adjoining land and 
the gravel is usually sO'ld to the road contractolrs at 5 cents per 
cubic yard. 
Plate XIV. 
Quarry of Huron limestone on land of Geo. Cox, near the viaduct of the 
India.napolis Southern Railway across Richland Creek. 
Gravel bar on White River, one and a half miles nQrthwt;lst of BIQQrntit;lld, 
:i7-G~Qloif. 
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Just above the wagon bridge across White River, 1 mile west 
of Bloomfield, the E. & I. Railway has a spur running out to ex-
tensive bars. Here a private firm has had for several years a 
steam pump on a large barge or hOluse boat. With it the gravel 
has been sucked up from the bed of the river, screened and 
dumped directly into the car, the tracks being laid in the sha low 
water, so that the ('ar could be run dose to the pump. This 
gravel was shipped mainly to Daviess County, where it was used 
in road construction. 
The gravel deposits along 'White River are extensive enough to 
build many miles of road. If properly graded and constructed, 
this road would be sufficiently durable under the traffic of the 
region, provided the gravel used was screened, and all that passed 
through a· No.4, or %-inch mesh discarded. Used as it, occurs, 
without screening, the cost of the roads, would be toOl great for 
their durability, while "bhe cost of the annual repairs made neees-
sary would soon more than counte,rbalanc'€, the cost OIf screening. 
IMPROVED ROADS. 
While Greene County ranks well in number of miles O'f im-
proved roads, the condition o.f many of these' roads is, not of the 
best. This is due to the fact that a number of them have been 
constructed in part of sandstone, this stone being broken into 
pieces 3 to 8 inches in size, dumped ~nto the grade, spread out 
rO'Ughly with a. rake or O'ther implement, and then covered with 
3 or 4 inches of creek or river gravel and left fO'r traffic to' com-
pact. In many places, especially where the grade or foundation 
is any way sandy, the sandstone does nO't bed down or compact, 
but gradually works its way to the top and the road beeo.mes 
bumpy and disagreeable to tmve-l. On hillsides and grades, where 
the rainfall washes the top dressing of gravel, this road is es-
pecially r011gh. Yo.reover, bo,th sandstone and graveil readily 
grind up under heavy loads, and as the former is wholly lacking 
in cementing qualities, the ruts fill with dust which will not pack. 
Into these the larger pieces of sandstone work in time, and cause 
a rough, jolting roadway. It is best, therefore, never tol use sand-
stone in the construction of any improved roadway unless it is 
covered with 4 to 6 inches of a material which will compact 
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quickly and finely, and so furnish a ha.rd, smooth surface which 
will keep the underlying sandstone in place. Even thoo. sandstone 
should not be used if limestone or good gravel is to any extent 
available. 
In Beech Oreek Township there is not a mile of improved road-
way, though the Mitchell limestone, the best road material in the 
county, occurs in quantity. Specifica,tions were, in 1905, prepared 
and advertised for 8 miles of improved roads in this township, 
of which the bottom layer of the surface material was to be lime>-
stone hauled in large pieces onto the road and there napped or 
broken so that all pieces would pass through a. 4-inch ring. This 
was to be 5 inches thick, and on it was to be placed a second layer 
of limestone 3 inches thick, broken until no piece, would pass 
through a l-inch ring. The commissioners had the right to change" 
this top dressing from the limestone to creek gravel if they so de-
sired. The roadbed was to be 9 feet wide and the material 
gauged between 8-inch planks placed on edge. This road of 8 
miles was estimated to cost $14,685, or $1,870 per mile. Even 
at. that figure, with the rude method of construction specified and 
with limestone abundant no bidders could be had and the road 
was not built. 
In Highland Township bonds have been reeently SQld for 6+ 
miles' of improved roads to be constructed of river bar gravel a.t 
a cost of $2,500 per mile. 
In Jefferson Township every road has been impro'Ved, some 
wholly with river gravel, others with a sandstone base and a top 
dressing of gravel and still others with Mitchell limestone from 
Spencer, Owen Oounty. 
In Smith Township 3 roads, aggregating 10 miles in length, 
have been constructed of gravel from the bars of Eel River, at a 
cos.t of $2,500 peT mile. 
In Wright and Stockton townships there are a number of 
miles of improved roads, the material used being either Mitchell 
stone from Spencer, or Wabash River terrace gravel from near 
Merom, Sullivan Oounty. "More than $31,000 will be e'Xpended 
for new imprO'Ved roads in Stockton Township in 1906. 
In Grant Township 7 miles of road were improved in 1905, 
the material used being Spencer limestone and grave.l, the former 
comprising the 6-inch bottom layer and the latter the 3-inch top 
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layer. The roadbed is 9 feet wide and the limestone supposed 
to be less than 2% inches in diame1:eT. 
In Stafford Township a number of miles of road were also being 
improved in 1905, the surface material being gravel from Sullivan 
County. The total cost of the improvement will be $32,124. 
About 1895 the 5 southwestern townships, viz., Fairplay, Grant, 
Stookton, Stafford and Washington constructed about 100 miles of 
improved roods, that along the 1. & V. Railway being principally 
of Spencer limestone, while that closer to the river was of bar 
gravel. The improved roads of Oass Township are all of the latter 
material. 
The first improved road in the county, built in 1890, was 
the 10 miles from Bloomfield southwest to Lyons. The old dirt 
road was followed, and very little grading done. The surface 
material was wholly bar gravel from White River. On some 
stretches where the foundation was quite sandy the road is in 
poor condition, but elsewhere it is yet a good road. 
In Richland Township the improved roads have mostly been 
built with a sandstone base and a top dressing of gravet The 
following roads running out of Bloomfield, the county soot, are 
so constructed: 
Miles. 
Worthington road ... . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 31 
Spencer road ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Wild Cat road. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 
Tulip road ...................................................... 3 
Park road....................................................... 7 
Salisbury road ................................................... ~ 
Scotll'lIld road .................................................... 10 
Where these roads have been built on a good firm. clay founda-
tion and have a thick cover of closely packed graveJ., they are fairly 
good roadways, but not so good as if they had been built of lime-
stone. The Elliston road is wholly of graveJ., and in places quite 
heavy on account of the proportion of sand used. 
The eastern 3 miles of the Salisbury road and a number of 
miles of the road in Oenter and Jackson townships have been 
built of the Huron limestone. These roads are hard and durable, 
but quite uneven and rough in places. This is due to the facts 
that they were not properly rolled and that the top layer of stone 
was too coarse. If fine material had been used for the binding 
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or top layer and a heavy roller passed over each layer several 
times, the roads would have been far smoother and more lasting. 
Another fault of construction was the lack of proper shouldering 
or embanking of the stone, thllS allowing it to scatter or spread out 
on the side. The value and durability of any stone or gravel roads 
depe!11ds as much, if not more, upon the way it is constructed as 
upon the nature of the material used in its making. 
One of the better roads of Greene Oounty is that extending 
from the Richland Township line to Oincinnati, and running 
northeast and southeast from the latter point. It has a sandstone 
base but is heavily top dressed with finely crushed Huron lime-
stone, which has compacted and solidified so tha,t the sandstone 
can not work its way upward. 
MARTIN OOUNTY. 
Area in square miles.......................................... 340 
Population in 1900 ...................................... "....... 14,711 
Miles of public roads.......................................... 400 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
Percentage of roads improved................................. 16.2 
MUes improved with graveL................................... 30 
Miles improved with crushed stone ............................ , . 35 
Average original cost of gravel roads per mile ...... , .. .. .. .. ... $2,000 
Average original cost of stone roads per mile. .. .. .. .... .. .. .. ... $1,900 
Total original cost of improved roads .......................... $125,930 
Annual cost of repairs per mile on gravel roads 5 years old.. .. .. . $15 
.Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $15 
Miles of gravel roads built in 1905 ............ , .. .. .. .... .. .. .. . None 
Miles of stone road built in 1905 ............ " .. .. .. .. .. .. ... .. .. . 14 
First improved roads built .................................... 1878 
Satisfaction of farmers with investment in improved roads ... " .Only fair 
Authority ............................... John T. Morris, County Auditor 
Near the center of the southwestern fourth of the State is 
the county of 1.fartin, comprising an oblong strip of territo'ry 
whose maximum length from north to south is 28 miles, and great-
est width 13 miles. It lies south of Greene, east of Daviess, north 
of Dubois and west of Orange and Lawrence counties. 
Three geological epochs are represented in the surface: rocks of 
the county, viz., the Ooal 1.1:easures and Mansfield sandswne of 
the Oarboniferous and the Huron limestones and sandstones of the 
Lower Oarboniferous periods. The Mansfield sandstone covers at 
,......------------------
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Fig. 52. 
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least 2-3 of the area, the Coal 1[easures proper being found only 
in the southwestern corne[" and in irregular isolated patches on the 
tops of the higher hills' and ridges of the central portion. The 
Huron group is mainly confined to the eastern third, though it has 
been exposed along the streams north of the center and along 
White River to a point west of Shoals. 
With the exception of the extreme northern portion, which is 
drained by Furse Creek into the West Forrk, the entire county is 
drained into the East Fork of White River. This river is a 
stream of some imporrtance, ha,ving its head in the easltern-central 
part of the State. It enters :l\fartin Oounty near the middle of its 
eastern border and :flows in many meandering curves to near the 
southwestern corner, where it turns to the west and forms a, small 
portion of the southern boundary. From the north part of the 
county it receives Indian and Boggs creeks, while from the eastern 
and southern portions Beaver Oreek and Lost River enter. 
By far the greater part of Martin Oounty is within the driftles:3 
zone of the State, the massive sandstones and limestones coming 
everywhere close to the surface. It, therefore, has all the charac-
teristic ruggedness of a region in which these conditions prevail. 
White River and its main tributaries have been the chief agents 
. in carving the surface rocks into fantastic shapes and plowing 
those deep gulches and valJeys which are so prominent a part orf 
the scenery of the county. In the northe,rn portion, between 
Indian and Boggs creeks, is an almost continuous ridge from 
100 to 250 feet above the valleys. ]'rom it project numerous 
nearly level arms between the branches of the two crooks. East of 
Boggs Oreek the county is so broken that the grea.ter part of it 
can not be cultivated. South and east of White River the surface 
is still more rugged than that north of White River, due to the 
Mansfield sandstone being here mOore massive and probably 
thicker. As before, the ridges. are n~rrow on top, the valleys 
brood. Often the Mansfield sandstOone produces high pe1rpendicu-
lar bluffs, orr nearly as steep slopes, 50 to 100 feet high. 
~------------------~----~.~ --
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ROAD MATERIALS. 
Nearly % of the area of Martin CO~lllt.y is lacking in ma-
terial suitable for the improvement of the roads. Like Greene, 
the county lies too fM' west for the Mitchell limestone and too 
far south for the drift gravel. The }\{itcheIl stone is exposed in 
the county only in section 1, Mitcheltree Township, where it 
outcrops aloog Indian Creek. It can there be obtained in suffi-
cient quantity to improve many miles of road in Baker and 
Mitchelt.ree townships, and is highly suitable for that purpose. 
H urOTh Limestones.--The streams of the eastern half of Martin 
County have in many places cut through thel massive Mansfield 
sandstone and exposed the underlying rockS' Qif the Huron group. 
Especially is this true in the eastern half of Baker and the greater 
part of Mitcheltree townships wherre, in the bluffs Qif Sulphur and 
Indian creeks and their tributaries, as well as those of White 
River, the Huron sandstones and limestones outcrop. In Brown 
Township exposures of limestone occur along Boggs Creek and in 
Centm" Township north of the river, alQing Beech Creek and its 
branches and White River as far down as Shoals. 
South of the river numerous orutcrops of Huron limestone are 
found along BeaveiI' Creek, in Halbert Township, and along Lost 
River and its tributaries in Lost River and Columbia townships. 
The western PQirtion of the corunty is, however, wholly lacking in 
limestone suitable fQir road purposes. 
The Huron limestone available for road metal is usually that 0'£ 
the upper and middle beds, the lQiwer bed not being noted in the 
county. It is a hard, semi-crystalline bluish-gray stQine, which 
will stand heavy traffic, but will not pack as re1adily or compactly 
as the sQifter Mitchell stone. If the lower portion of the roadbed 
be composed. of pieces less than 21j2 inches in size and properly 
rolled, then covered with 3 Qir 4 inches Qif fine pieces', all of which 
will pass through a l-inch ring, it will make a road which will 
last for years. On all the roads which I saw in the county which 
had boon built of it, the pieces of stQine were entirely too large, the 
majprity of them being 3% to 5 inches or more in diameter. The 
principal reason for this< is the almost universal custom there in 
vogue of bre~king or napping the stone on the road by hano 
rather than breaking with a crusher and hauling thereto. Where 
a person is breaking with a hammer at so much per cubic yard; 
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unless he is under careful and strict supervision, most of the 
stone will be left too large. It is impossible to build a good road 
from a hard stone of any kind unless it be broken into pieces 2¥2 
inches or less in size. 
But two quarries in the county were being worked fOIr road 
metal at the time of my investigation. One of these was on the 
land of John Scott, in the southeast quarter of section 10 (3 N., 4 
W.), about 3 miles southwest of Dover Hill. Here, on the bluff of 
a branch of Beech Greek, an outcrop of Huron limestone had been 
opened to a depth of 14 feet. From 3 to 5 feet of sandstone and 
soil had to be removed from a.hove the limestone. The latter was 
in layers> ranging from 3 foot down to 4 inches in thickness. It 
was being quarried out in large blocks, then broken with a sledge 
into pieces small enough to handle. These were loaded on wagons 
and hauled 1112 to 3 miles to points on the Dover Hill and Loogoo-
tee road where it was being napped for rood metal. The owner 
received 25 cents per cubic yard for the stone in sizes ready for 
hauling, and the teamsters, at 621/2 cents per yard, averaged 4 
loads per day. Samples of the stone were taken and tested at 
the Laboratory of the U. S. Office of Public Roads, the tests 
resulting as follows: 
Results of Tests of Stone from the land of John Scott, Martin County. * 
Specific gravity. .. . . .. .. .. . . . .. . 2.6 French coefficient of wear. 12.4 
Weight per cu. ft .......... (lbs.) 162.3 Hardness................. 8.5 
Water absorbed per cu. ft .. (lbs.) 2 Toughness................ 9 
Per cent. of wear. . . . . . . . . . . . . . 3.2 Cementing value--Dry. . . . 18 
Wet. ... 67 
"A rock of fair hardness, toughness and resistance to wear and good 
cementing value. Suited to suburban and highway traffic."-Page. 
A chemical analysis of the stone showed its composition to be 
as follows: 
Analysis of Stone from land of John Scott, Martin County. 
Per cent. 
Alumina (Al,O,,) .:............................................... 1.30 
Iron oxide (Fe,O.) ............................................... .75 
Lime (OaO) ..................................................... 51.80 
Magnesia (MgO) ................................................. 2.10 
Insoluble in hydrochloric acid. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. ... 2.74 
Loss on ignition ................................................. 41.36 
Total ....................................................... 100.20 
"For standard of comparison sel' p. 79. 
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Two old quarries in the Huron limestone were noted on the 
west side of the Shoals and Dover Hill road, where the stone fOor 
its surface had been obtained. The Oothm- quarry in operatiorn was 
on the land of .T ohn B. Lloyd, along Oone of the tributaries of 
Beaver Oreek; section 29 (3 N., 3 W.). Stone for the Shoals 
and Weisbach road, 5 miles in length, was in part being taken 
from this quarry. 
With 2 or 3 stone crushers, properly located at some of the 
better exposures of Huron limestone, good and serviceable road 
material for improving the great majority of the roads in Lost 
River, Oolumbia, Halbert, Center, Mitcheltree and Baker tOiWn-
ships can be re~dily obtained and the hauling distance nowhere 
be greater than 4: miles. 
Gra'1)el.-No deposits of drift gravel large, enough to be utilized 
for road improvement occur in the county. The crook and rive,r 
gravel is of little ~count, being for the most part pieces, of sand-
stone, shale or limestone derived from the country rock. 
There are, however, a number of large deposits of true con-
glomerate, comprising in paxt the Mansfield sandstone ()Il' Mill-
stone grit, which have been utilized as a top dressing fo[' stone 
roads and have served the purpose well. This conglomerrate is 
composed of quartz pebbles, ranging in size from a hickorry nut 
down, and firmly cemented by iron oxide. This fQll'IDs in places 
thick ledges, which can be broken by dynamite and the pieces then 
crushed with a sledge. In dry, warm weather it can be easily 
worked, but when placed on a. road and exposed to rain it quickly 
packs and cements. It can not be w()ll'ked in winter, as the fl"OOt 
and moisture cause it to cement very dosely almost as soon as 
broken. 
Two deposits of this conglomerate gravel have been extensively 
used. One of these, on the land of Samuel Cottingham, near 
Hickory Ridge Schoolhouse, northeast quarter section 13 (~ N., 
4 'V.), between Shoals and Dover HilI, was visited. Here the 
exposure is in the form of a bo;J.d ledge, 80 yards long and 20 feet 
in thickness. Several large piles of the conglomerate, which had 
recently been dynamited down and erushed into ita component 
parts of quartz pebbles and iron oxide, were awaiting the haulers. 
The owner receives 25 C8ll1ts per yard for the material ready f()ll' 
the roads,. Being used at present only for repair of the surface 
'Plate X\', 
Outcrop or Conglomerate Gravel on land of Samuel Cottingham, three miles 
north ot Shoals. Used extensively as top dressing tor roads. 
StretC!l of Shoals and Loogootee road, built wholly of Conglomerate Gravel. 
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of the improved roads of the vicinity, the annual sale is not 
large, probably running 500 to 700 yards per SeaSiOlIl. Many 
thousand cubic yards are, however, available. A sample was taken 
from the Cottingham bank and sent to Washington, D. C., for test-
ing at the Road Material Laboratory. It was reported on as 
follows: "Dry grinding cementing value, 4; wet grinding value, 
20. A gravel which develops a fair cementing value on wet grind-
ing."-Page. 
Broken quartz or quartz pebbles are by themselves nearly use-
less as a road material on account of the1irhardness and total lack 
of binding power. Shaler says of them, after speaking of other 
forms of gra,vel: "Where the gra,vel is composed mainly od: whlte 
quartz, because of the smoothnoos and slight binding power of the 
quartzose bits the material is of much less value. __ Wherever these 
white quartz pebbles constitute more than half the mass it is 
usually worthless as a covering for road':J. It can be made service-
able only by the admixture with it of some binding material, such 
as iron ore."* While the quartz pebbles in this conglomerate 
make up half or more of its bulk, the cementing or binding ma-
terial is already present in quantity in the form of iron oxide. 
Where used as a top dressing over the Huron limestone, the sur-
face is smooth, compact and seemingly fully up to the ave,rage 
of that produced by drift gravel or smaller pieces of the lime-
stone. The great trouble with most of the roads on which it has 
been used is that they have not been properly constructed, the 
under layers of stone being too coarse and the conglomerate gravel 
being dumped without embankment of earth to keep it from 
spreading. As. a consequence, much of the gravel has boom lost 
by being washed or worked out into the side ditches. 
Thousands of cubic yards of an excellent grade of this gravel 
occurs in ledges along the north side of the R & O. S.-W. Rail-
way, 1 to 3 miles west ()If Shoalsl, on lands belonging to John B. 
Lloyd and James Guthridge. These ledges occur some 20 to 50 -
feet above the railway grade and in many places are so exposed 
that they can be readily broken and reduced into the gravel, ready 
for the roadway. 
Another large deposit, or rather outcrop, of the gravel which 
·American HIghways, p. f6. 
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has been drawn upon extensively fO'r tap dressing mate,rial is on 
the land O'f Valentine Barthel, section 2 (2 N., 4 W.), near Beech 
Grove Schoolhouse, 3 miles southwest of Shoals. 
IMPROVED ROADS. 
The old N e,w Albany and Vincennes road, discussed in section 
1 of this report, runs east and west through Martin Corunty, about 
2 miles south of Shoals, the county seat. It was graded and 
bridged by the State in! 1837-38 as far west as Mt. Pleasant; near 
the western edge of the county and then the-county seat. It passes 
through the hamlets of Independence and Pleasant Valley and in 
the eastern part of the county is very rough, with many steep 
grades. East of Pleasant Valley, about 5 miles of this road has 
been recently improved (1) with broken sandstO'ne and a, top 
dressing of branch gravel. The broken sandstone has already 
in many places wO'rked its way up through the gravel and made 
the roadway very rough. The gravel being largely sandstonel and 
limestone in nature, will not wear long before the road is full 
O'f ruts. 
In Lost River Township in the southeastern corner of the 
county and Rutherford in the southwestern corner there is nO't a 
mile of improved road. An election was held in LO'st River Town-
ship in the spring of 1905 to vote on the question O'f making 
graded roads, withO'ut a metal covering, but the project was de-
feated. In Rutherford Township there has, as yet, been nOi agita-
tion O'f the improved roads question, the residents being content to 
travel the same rough roadways their fathers have trod. 
In Center TownsHp tho road from West Shoals to Dover Hill, 
a distance of nearly fnur miles, has been improved with Huron 
limestone, covered for r:lost. of the way with a top dressing of con-
glomerate gravel. ./I. "pur of this road, about 1% miles in length, • 
running west toward,' Loogootee from the top of the hill, has 
alsO' been imp!."!}v€d with limestone and gravel. In most places 
these twO' roads are in fair condition. Their most serious fault is 
a roughnesR in places, due to the use of h:l'ge stone, all of it being 
3 inches and over. The side ditches have not been kept open 
properly, and as a consequence' the roadway has been badly washed 
on. a number of the grades. On the side road mentioned there is 
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a stretch of almost ;-'2 mile huilt wholly of the conglomerate graveL 
It has been used 5 years, is very smooth and firm and is said to be 
free from ruts at all seasons of the year. Not being properly 
emhanked, the heavy rains have in places washed a quantity of 
the gravel into the ditches. From the appearance of this road 
I would jlldge the gravel to be well adapted for use on country 
roads with a medium or light kaffie. 
South of West Shoals, the Shoals, Mt. Pleasant and I.Joogoortee 
road, eight miles in length, is of Huron limestone. About orne-
half of the road has th.e same limestone as a torp layer, the other 
half gravel from the Barthel pit. 
The Shoals and Weisbach road, five miles in length, under con-
struction at the time 0'£ my visit, was being covered with Huron 
limestone. The accompanying view of a portion of the com-
pleted road from a photograph taken by me' tens better than words 
the quality of the road. The rock was broken by hand on the 
road, and if any of the pieces were less, than four inches, in diam-
eter I did not see them. There was little grading, no top dress-
ing and no rolling, yet the road was to. cost. $1,800 per mile. 
The Sampson Hollow road, southeast of Shoals, about three and . 
a half miles in length, is in part of limestone cmTered with branch 
gravel and the remainder of sandstone with gravel cover. The 
limestone portion is a fairly good road, but that with a sandstone 
base is a, failure. It has been built less than two years, and is al-
ready gullied into ruts along the wheelways. It will last but 
a few years under light traffic, yet it cost $1,400 per mile. 
The Huron system, comprising seven miles north and northeast 
of Shoals, is one of the best roads in the county. It is built 
whony of If uron stone, the: upper layer being of finer matmial 
and binding weH. 
In MitcheJtree: township the road from Trinity Springs north 
to the township line and two prongs, aggregating about 12 miles, 
are of limestone with a conglomerate: gra.vel top, the material for 
the-latter being secureft from a. ledge .'1bout one and a" half miles 
east of Tri.nity Springs. 
In neither Brown nnr McCameron townships are thelt"e any im-
proved roads, or any building. In Baker Townsh ip, in the north-
east corner of the county, the five-mile Rtretch from Cale to Moun-
tain Springs has been improrved with Huron limestone. 
Plate XVI. 
Showing a section of the I"hosls and Weisbach road 8S completed. The stone 
was hroken by band and the pieces were ttlree or four times too large. The 
surface is very rough and uueven and will not be c"mpacted by travel. 
( 
Section of unrolled macadam stone road, built of Huron limestone, near French 
Lick, Orange County. The stone on this road was broken by machInery and 
is much finer than that shown on the road above. The road could have been 
much improved by rolling with a heavy steam roller. (See p. 928.) 
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In Pm-ry Township, in which Loogootee, the largest town of the 
county is located, about 25 miles have been improved. The roads 
running southeast to Mt. Pleasant, south to \Vhitfield and north 
to Burns Oity, in all about 19 miles, have been graveled with ma·· 
terial shipped in from Greene Oounty. They were not properly 
graded and drained and when heavy rainfalls came much of the 
gravel went down into the mud. They are everywhere better 
than mud roads, and in some places much better, but that is as 
much as can be said for them. A macadam road from Loogootee 
to Dover. Hill was being constructed from Huron limestone, the 
material being napped on the road. 
While Martin County in the last seven years has made a good 
start toward the improvement of her roadways, she has, in few in-
stances, gotten what she should have for the money invested. In-
experience, poor grading, no rolling and co·arse stone have been 
the chief causes which have led. to this result. While the roads 
are far better than they were when improvements began, an ex-
perienced roo.dmaster, who would have used. strict supervision over 
their construction, would have doubled the lease of life which most 
of them will possess. 
LA WRENOE OOUNTY. 
Area in square miles.......................................... 454 
Popula tion in 1900............................................. 25,729 
Miles of public roads .......................................... 600 
Miles of impr~ved roads....................................... 350 
Percentageof roads improved .................................. 58.3 
Miles improved with gravel. ......... , '" .... , '" ............. , . 275 
Miles improved with crushed stone... .. .. .. .. .. .. .. .. .. .. .. .. .. 75 
Average original cost of gravel roads per mile. '" ...... " .. " .,. $1,500 
Average original cost of stone roads per mile. '" .,. ... ... ... .... $1,900 
Total original cost of improved roads ........ , ............ , . " .. $555,000 
Annual cost of repairs per mile on gravel roads 5 years old. .. . . .. $60 
Annual cost of repairs per mile on stone roads 5 years old .. , " ., . $60 
Miles of gravel road built in 1905. " ., ........ " .. .. .. .. .. .. .. .. 35 
Miles of stone road built in 1005. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
First improved roads built..................................... 1895 
Proportion of improved roads built since 1895 (per cent.) ... , .. .. . 661 
Authority ............................ Walter G. Owens, County Auditor 
Lawrence Oounty is situated in the south central part of the 
State, 75 miles southwest of Indianapolis. It lies south of Mon-
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roe, west of Jackson and Washington, north of Orange and east 
of Martin and Greene counties. In outline it is nearly square, 
being 22 miles in width from east to west and 21 miles in length. 
It is wholly within the driftless area ()f the State. 
The rooks forming the surface of the county represent six 
geological epoohs. The Knobstone covers the northern half of the 
ROAD MAP 
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northeastern fourth and a narrow strip along the eastern border. 
The Harrodsburg limestone forms the greater part. of the eastern 
half, and where eroded through by the streams" has exposed the 
underlying Knobstoue in a number of the valleys. The famous 
Bedford Oolitic limestone covers Ii narrow, irregular strip just to 
the west of the Harrodsburg. The Mitchelllimestoue occurs over 
the surface of a strip three tOl nine miles in width extending from 
northwest to southeast, just west of the center, the wider portion 
being in the area south of White River. The Huron Group covers 
large areas in the northwestern and southwestern portions, while 
the Mansfield sandstone forms the surface of sOlme of the higher 
elevations in the extreme southwestern corner. 
On account of the presence 0'£ so many rook fo,rmations, the sur-
face of the county is exceedingly diversified. The eastern and 
northeastern parts are undulating or gently rolling plateaus 
drained by deep, narrow valleys, the central region' north of "White 
River is hilly, and the western and southwestern is rough and 
broken. Each of these divisions is covered with a soil almost 
wholly formed from the decomposition of underlying rocks. We 
consequenHy find the soil in the first tenacious cla,y and sand; of 
the second, a calcareous clay, and of the third, principally silice-
ous material, with an intermixture from bOlth of the others. In 
that part of the county underlain by the, oolitic and the Mitche:ll 
limestones, comprising a broad belt about 12 miles wide, passing 
centrally from northwest to southeast, sink holes are so numerous 
as to form a striking feature in the configuration of the surface. 
The East Fork of the White River, which, with its tributaries, 
drains the entire' county, crosses the county from east to west in 
a very meandering course a little south of the center. It is a 
broad, clear stream, as large, as the 'Wabash at Lafayette, and flow-
ing with a rapid, strong current. From the north it receives In-
dian, Salt, Leatherwood and Guthrie creeks, while from the south 
enter Sugar, Fishing and Beaver creeks. 
ROAD MATERIALS. 
Lawrence County is rich in materials suitable for the improve~ 
ment of her rqads. That the people are beginning to find this out 
and to appreciate it is shown by the fact that, over onee-half of the 
public roads have been ma~adamized orr graveled since 1895. 
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That gravel is preferred to' stone as a, surface covering is also 
shO'wn by the fact that 275 miles of gravel rO'ads exist, as against 
75 of crushed stGne. 
Ha,r1'odsbu,rg Limestone.-This stGne lies to the east of the 
oolitic, and comes tu the surface as the cO'untry rock over the 
greater part of Flinn, Shawswick and Guthrie tGwnships, and alsO' 
Olver portions OIf Pleasant Run) Marshall and Bono townships. 
_Many exposures occur along the streams and ravines of the town-
ships mentioned. It consists mainly of a series O'f strata of 
light drab to' dark blue limestone, some of which are composed 
very largely of bryozo~, while others appear to be made up of 
finely comminuted crinoid stems and shell fragments. Inter-
calated with the lower layers are thin beds of shale, which contain 
many geodes. The thickness Gf the. HarrGdsburg formation as ex-
posed ranges between 25 and 60 feet, the average in the county be-
ing about -1-0 feet. 
While the Harrodsburg limestone is nGt as durable a road metal 
as the Mitchell, it is far superio.r to. the oolitic 001' to any sandstone 
001' shale for that purpose. It. has beem, as yet, but little used in 
the county, as the roads within the areas which it covers have been, 
for the most part, built Gf gravel, of which it is the main source. 
00litic Limesto11e.-This wen known and easily wGrked build-
ing stone has its principal developmemt in Lawremce and MGnroe 
counties. In the former it occupies a narrGW, tGrtuous strip just 
tOl the west of the HarrGdsburg, in Marshall and Sha,wswick town-
ships., and alsO' caps a number Gf thel ridges to' the east, nGrtheast 
and southeast o.f Bedford: It is toOl SGft and easily pulverized 
to withstaIld traffic on any but little-traveled country roads,. 
Mitchell Limestone.-A broad area of this. excellent road metal 
stGne extends from nGrtheast tOo southwest through the center of 
the count~. It fG~ls the greater part Gf the country rock: in 
western -.Marshall, eastern and southwestern Perry and the grea,ter 
part of Indian Creek townships. South Gf White River it out-
crops over a broad area from near Huron. St.ation on the wes,t tOo 
sevelral miles east Gf Mit.ehen. It is typically delVeloped in the 
vicinity o,f Mitchell, in -Marion Township, and frGm that tOown its 
name is derived. Large iS01ated areas alsG occur in Sha,wswick 
TO\\'nship aro.und Bedford, and tOo the southeast of that city. 
As has been stated, the Mitchell limestOone is one of the best 
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road metal stones in the State. In Lawrence Oounty its lower 
strata consists of yellow, drab or gray limestone, while the upper 
portiO'll is a compact, blue or gray limestone, with intercalated thin 
beds of shale and considerable gray chert.. In placesl it runs up 
to 150 or more feet in thickness.. 
One of the best exposures of the Mitchell stone in Lawrence 
Oounty is that at Rook Ledge, west' half of section 11, one and 
three-tenth miles west of Williams, a station on the Southern In-
diana Railway. Hm-e a quarry has been operated since 1898 by 
the railway company, a la.rge crushing plant having been installed 
for making ballast and macadam. 
In Septembeoc-, 1905, the quarry exposure was 91 feet in height. 
Above the top layers of the Mitchell stone were one to three feet 
of clay and soil and three to four feet of HurO'll sandstone. Both 
have to be removed when road material is being crushed, but the 
sandstone is left when the output is used for ballast. The layers 
of the Mitchell stone run from 8 inches to 12 feet in thickness. 
The lower 14 feet of the face of the quarry is semi-lithographic 
in character, being very fine-grained, and breaking easHy with a 
conchoidal fracture. The upper portion of the stone is tougher 
and more difficult to spall. The rock is mostly gray, shading into 
blue in places, and showing thin but irregular seams of blue clay 
between a number of the layers. Ohert nodules occur scatterred 
through the upper portion. The company owns 30 acres sur-
rounding the quarry, over which the Mitchell stone averages 80 
to 90 feet in thickness. Average samples of stone from this 
quarry were tested at the Road Testing I~aboratory at Washing-
ton, D. c., the resultsl of the tests being as follows: 
Results oj Tests oj Mitchell Limestonejrom-quarry at RockLedge, Lawrence County. 
Specific gravity .............. " . 2.7 
Weight per cu. ft .......... (lbs.) 168 
Water absorbed per cu. ft .. (lbs.) .7 
Per cent. of wear. .. .. .... .. .. . 4.1 
French coefficient of wear. 9.7 
Hardness. . . . . . . . . . . . . . . . . 12 
Toughness. . . . . . . . . . . . . . . . 8 
Oementing value-Dry... . 34 
Wet .... 141 
"A hard rock with a fair toughness and resistance to wear, and an 
excellent cementing value. A good, all-around road material."-Page. 
Other excellent exposures of the Mitchell stone which have 
been worked extensively for lime, macadam and cement-makin~ 
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purposes occur near Mitchell. The best known of these is on 
Rook Lick Oreek) northeast quarter of section 24 (4 N., 1 W.), 
where the Mitchell Lime Oompany operates a large quarry and 
plants for burning lime and crushing and grinding the stone for 
road-making, ballast and other purposes. 
In September, 1905, the face of the quarry was 44 feet 6 inches 
in height. FrO'm above this 5 to '{ feet of soil and clay had been 
remO'ved. The stone is in 9 to 11 layers, which vary in thick-
ness from 10 inches to 5 feet. The stone is quite tough and diffi-
<mIt to' grind; and it is said that the drier it gets the tougher it 
becomes. The edges of the macadam made frmn it are rounded 
rather than sharp. It packs well and makes a hard and durable 
surface. Samples from this quarry tested at Washington showed 
the following results: 
Results of Tests of Mitchell Limestone from the quarries of the Mitchell Lime 
Company, on Rock Lick Creek, Lawrence County. 
SpeCific gravity;................ 2.6 
Weight per cu. ft .......... (lbs.) 162.2 
Water absorbed per cu. ft .. (lbs.) 1.66 
Per cent. of wear. . . . . . . . . . . . . . 4.6 
French coefficient of wear. 8.8 
Hardness................. 4 
T'oughness. . . . . . . . . . . . . . . . 9 
Cementing value-Dry. . . . 28 
Wet .... 26 
"Above the average in hardness for limestone and about the average 
in toughness and resis,tance to wear. Cementing value fair. Best suited 
for highway and country-road traffic."-Page. 
The analysis of the stone by the chemist of the R.oad Testing 
Laboratory showed its constituents to be as follows: 
Results of Analysis of Mitchell Limestone from quarries of the Mitchell Lime 
Company, on Rock Lick Creek, Lawrence County. 
Per cent. 
Alumina (AI,O.) ................................................. Trace 
Iron oxide (Fe,O.) ........................................ ; ....... Trace 
Lime (CaO) ....................................... ~ . . . . . . . . . . . .. 55.05 
Magnesia (MgO) ... ; ............................................. Trace 
Insoluble in hydrochloric acid .................. , .............. , ... 1.86 
Loss on ignition................................................. 43.06 
Total ....................................................... 99.97 
From near Georgia to beyond Fishing Oreek the Mitchell stone 
forms the top and upper portion of the hills overlying the Bed-
ford oolitic limestone which outcrops at the base of the hills. In 
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the upland area ar'Ound Mitchell there are large quantitie's 'Of chert 
fragments scattered through the reddish br'Own clay soil, which 
have been derived from the decay of the upper porti'On 'Of the un-
derlying Mitchell stGne. Besides the larger quarrieS' above men-
t.ioned, numerous smaller 'Ones are scattered thrGugh'Out. the Mitch-
ell area 'Of Lawrence C'Ounty, which are used lGcally fO'1" macadam, 
well curbing, foundati'Ons, bridges, etc. Similar quarries, which 
will yield unlimited quant.ities of exceHent road metal, can be 
opened 'On the side of almost eve1ry ravine or creek bluff in the area 
mentiQlned. 
Huron Li,mestone.-The Hur0'n group of rocks form the sur-
face of the hills, and ridges 0'ver large portions of the western third 
'Of the county. The limestones, of the gr0'Up, three in number, can 
be drawn upon f0'r large quantities of road metal, should nece1ssity 
require, which is nQlt likely in a region where the more available 
and better Mitchell limestone is so abundant. H0'wever, for most 
of t.he roads of Spice Valley T0'wnship the Huron will be the 
cheaper stone to use" as the Mitchell o('curs near the surface only 
in the area betwOOl1 Bryantsville and White River. The prop-
erties and qualities of the Huron st0'ne for r0'ad metal have been 
fully discussed on prf'vious pages. * 
Gra,vel.-The creek gravel" 'Of eastern Lawrence County have 
been extensively used f'Or road improvement. As already noted, 
these gravels have been de,rived fo.r the mos,t part, from the H ar-
rodsburg limestone and the Knobstone shales, and consist largely 
0'f small ge'Odes, chert nodules and other hard material, with 
enough iron 'Oxide, angular pieces of limestone and red day in-
termingled to' causel them to cement quickly and firmly under traf-
fic. Almost all the improved r'Oads north of White River and eas,t 
'Of the Monon Railway have been built of this gravel. 
Mr. G. O. Houston, city engineer of Bedford, who has had a 
wide €t.'{pel'ience in superintending the construction of improved 
roads, claims that the Leatherwood Orook gravel is the best road 
material in Lawrence County; that roads constructed of this gravel 
last longer than stone roads, are smoother and less liable to become 
filled with ruts along the wheelways. Leatherwood Orook and its 
trihutaries extend into the heart of the Harrodsburg limestone 
·See p.143. 
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area of the county, and the bars of these streams have furnished 
the material for the majority of the gravel roads. The supply is 
in places limited at times, but 'new bars are formed after every 
freshet, as the streams are fed from ravines and gullies, do.wn 
which the debris o.f the decaying Harrodsburg stone is washed by 
every rainfall. The farmers along Leatherwood Oreek get 10 
cents a yard fO'r the gravel forr road purposes. A sample taken 
by Mr. Houston from a. bar on Leatherwood was elvidently below 
the average in cementing constituents as, when tested at the road 
laboratory at Washington, D. u., it showed a dry cementing value 
of only 2, while its wet value was 12. Of it Mr. Page wrote: 
"A gravel of rather low cementing value. Should not be used if 
a higher binding material is available." 
Other streams along which the same character of gravel occurs 
in quantity are, the head waters of S'alt Oreek in the northern part 
of Pleasant Run Township, and Back and Guthrie creeks in Flinn 
and Guthrie townships. The gravel usually occurs in bars in the 
streams, which are readily available at low wate'r. In the over-
flowed bottoms these bars are often found co.ve,red with alluvial 
soil, and the latter is stripped to get at the gravel. 
Extensive gravel bars also occur in 'White River, but the~ are 
largely composed of limestone and shale fragments and are there-
fore much inferior to the creek gravel fo.r road purpores. N 0 de~ 
posits of drift gravel occur in the county. 
IMPROVED RoADS. 
From the statistics given at the head of this chapter it will be 
seen that the citizens of Lawrence County are, fully alive to' the im-
portance of the gravel road queiRtion. To improve, nearly 60 per 
cent. of the public roads of the county in ten years is, a reCO!l'd 
of which thc(y may well be proud, and one which some of the o.ther 
counties of southern Indiana which'have abundant road materials 
would do well to imitate. :Moreover, the majority of the roads 
have been built under the supervision of moo of experience and 
the taxpayers have gottern . fair returns for their money. 
With the exception of one or two roads of river. gra~el in Bono 
Township, all the roads south of White Rive,r have been built of 
Mitchell limestone. North of the river, those west of the Monon 
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Railway are of stone, while those east of that railway are of creek 
gravel. A few of the first roads cons;trnctOO were of oolitic stone, 
and these are today the poorest roads in the county, though their 
annual repair has cost large sums. All the improved roads have 
been built by contract under the free gravel road laws now in force. 
The farmers throughout the county, having learned the value of 
good roads, now vote for them whenever they have opportunity, 
and e farm not in easy reach of a pike road is not considered sal-
able, even at a low price. 
During the year 1905 improved roads aggregating 50 miles in 
total length were built in Pleasant Run, Marshall, Indian Creek, 
Marion and Spice Valley townships. In the first two townships 
named the roads were of graveJ, in the others of Mitchell stone. 
The gravel roads east of Bedford are in general in exceHent 
condition, being wen graded, smooth and firm. Some difficulty is 
experienced when the gravel roads are new in keeping up those 
portions close to the red clay unimprorved roads, as this clay is 
very sticky, and wagons frQllll it gather up on the wheels quanti-
ties of the gravel and carry it from one point to another. The best 
of the creek gravel roads have cost $1,800 per mile, as against 
$2,800 for some of the stone roads. One or two of the roads 
east of Bedford have the lower layer of crushed Mitchell stone and 
the upper of creek gravel. This makes an exceUent road, pro-
vided the stone is roned compactly before placing the gravel, other-
wise much of the latter sinks between the interstices of the frag-
ments of stone; the latter rise to. the top and the roads become very 
rough. 
STONE CRUSHING PLANTS. 
Two large and permanently installed stone crushing plants are 
in operation in Lawrence County. These are the plants of the 
Southern Indiana Railway Company at Rock Ledge, west of Wil-
liams, and the plant of t~,: Mitchell Lime Company on Rock Lick 
Creek, northeast of ]I,fitchell. 
Rock Led,ge Crushing Plant.-The plant at Rock Ledge was 
erected mainly for the purpose of preparing ballast for the South-
ern Indiana Railway. This railway is' weil ballasted with lime-
stone for almost its full length between Seymour and Terre Haute, 
a. distance of 121 miles, and most of the material was prepared at 
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this Rock Ledge plant. A Gates No.7 crusher, having a daily ca-
pacity of 500 cubic yards, is in use. An average of 300 cubic 
yards is the daily output, 312 being made on October 3. The 
crusher can be so gauged as to make diffeTent slizes of stone, and 
when running on macadam two-inch material is the largest which 
passes through. Enough finer pieces, one inch or less, are pro-
duood to furnish binding material sufficient to cause it to pack and 
_ cement in good shape. 
In get.t.ing out the stone in the quarry 20-foot holes are drilled 
with steam, and dynamite and Judson powder used in blasting 
down. Both carts and tram-cars are used in taking stone to the 
crusher, which is so set that it is neady on a level with the floor 
of the quarry. The macadam or ballast is elevated from the 
crusher to a bin holding 28 cubic yards', which is placed above a 
railway switch. From 23 to 30 railway cars are loaded each day, 
the average car holding 23 cubic yards. About 50 men are em-
ployed in the quarry and at the plant, the average wage being 
$1.45 for a ten-hour day. n costs 231!z cents per yard to put 
the stone into the railway car ready for ballast or macadam. 
When sold fo'r the latter purpose it has been bringing $1.25 per 
yard at the plant.. The plant was operated continuously from 
1898 to January, 1905, when it was closed down until August 1, 
1905. Macadam for road construction has been shipped to Odon, 
Indian Springs, Jasonville, Elnora and other points, along the 
railway. A large order was taken for Sullivan Oounty roads in 
August, 1905, but the contractor, after securing selVeral carloads, 
was not satisfied with its fineness, although all of it was less thaJI 
two inches in diameter, and annulled the ordelr. The results of 
tests of samples of the stone have been given above. Wherever 
used it has given the best of s'atisfaction. 
Orushing Plant of Mitchell Lime Oompany.-This plant has 
been operated. for crushing and grinding the Mitchell limestone 
since 1901. Previous to that the lime burning plant in connec-
tion had boon operated four years. Two Gates crushers~a. No. 
71!z and a No. 4---are in use, the former having a daily capacity 
.of 750 tons and the latter 300 tons. On account of the tough-
ness of the stone only about 500 tons are crushed daily. 
In the quarry drilling is done with compressed air operated by 
a special engine, which produces 250 cubic feet of the air per min-
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ute. The stone is then dynamited down and loaded into tram-
cars, which are elevated by steam power to the level of the larger 
crusher. From this. the broken stone is elevated and passes 
through a 12-foot rotary screen with lj2, 1lj2 and 2lj2-inch open-
ings. What does not pass through these openings is returned and 
passes through the smaller crusher. About 60 men are employed 
in the quarry and at the plant, the a,verage wage for common lablOr 
being $1.40 per day. 
The macadam is dumped from bins into cars and sells a,t 50 
cents per ton at the plant, a cubic yard, after screening, weighing 
about 2,400 pounds. Large quantities of the stone are als0' ground 
into a fine powder for glaes making and fe,rtilizer purposes,. For 
the latter use it is shipped mainly to Illinois·, where it serves to 
correct the acidity of the soil. This ground stone brings $1.50 
per ton at the plant. 
In additi0'n to the. plants mentioned, the Lehigh Portland Ce-
ment Company operates three Gates crushers. at their quarry, a 
half mile north of th~t of the Mitchell Lime Company. These 
are Nos. 9, 7lj2 and 2, respectively. The Mitchell stone is crushed 
at this quarry only for use in Portland cememt manufacture. 
ORANGE COUNTY. 
Area in square miles. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. . 400 
P.opulation in 1900............................................. 16,854 
Miles of public roads .......................................... 700 
Miles of improved roads,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168 
Percentage of roads improved. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 24 
Miles improved with gravel. ................................. : . . 40 
Miles improved with crushed stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 
Average original cost of gravel roads per mile. .. .. .. .. .. .. .. .. .. $1,250 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . . . . .. $1,800 
Total original cost of improved roads ............................ $280,000 
Annual cost of repairs per mile on gravel roads 5 years old.. .. .. . $30 
Annual cost of repairs per mile on stOone roads 5 years old. .. .. .. . $50 
Miles of gravel road built in 1905. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 1 
Miles of stone road built in 1905. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Miles of gravel road cOontracted for 1906. .. . . .. .. .. .. .. .. .. .. . . . . 3 
Miles of stone road contracted for 1906. . . .. .. .. .. .. .. .. .. .. .. .. . 21 
I<'irst improved roads built. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1897 
Satisfaction of farmers with investment in improved roads-
"More than pleased" 
Authority ................................ Alvin R. Ham, County Auditor 
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Orange Oounty occupies a. place in the second tier of counties 
north of the Ohio, about 85 miles southwest of Indianapolis. 
Lawrence Oounty forms its northern and Orawford its southern 
boundary. Wa~hington and Orawford bound it on the east and 
Martin and Dubois on the west. The county is square in outline, 
being 20 miles in length by 20 in breadth. 
The Mitchell limestone forms the surface 0'£ the eastern two-
thirds of the northern half. The Huron limes,tones and sand-
stones cover the southern third and part of the northwestern fourth, 
while the Mansfield sandstone occurs on the higher ridges in the 
southwestern and northwestern portiOills. ' 
The northeastern part of the county, embraced in the Mitchell 
limestone area, is comparatively leve~, but the topography is va-
ried by the numerous sink holes and basins characteristic of that 
formation. The southern, central and especially the wes,tern parts 
of the county are very :rugged and br:oken. High and steep ridges, 
with narrow winding valleys, are the prevailing surfacel features. 
Mount Arie, near Woo,t Baden, and Burtin Hill, southwest of 
French Lick, are two orf the highest points in this region. Two 
streams, Lost River and Patoka River, with their tributaries" drain 
the county. Their general course is from east to west, but very 
meandering, the former across the northern and the latter across 
the southern thirds. 
ROAD MATERIALS • 
• 
The northern half oJ Orange Oounty iSI ahundantly supplied 
with material suitable for building the best of improved roods, 
and the great majority orf the mileage of such roads is in that 
portion of the county. In the southern half the roal material is, 
in most localities, limited tOo the Huron Jimestooe, though in South-
east township there are numerous exposures of thel Mitchell s,tone. 
Mitchell Limestone.-This. well known macadam material forms 
the country rock in Northeast, Orleans, Orangeville and the grea,teT 
part of Paoli and Stamper's Oreek townships. On the higher hills 
and ridges of the last two townships it is capped with Huron 
sandstone. The Mitchell stone is easily available almost every-
where in the three first mentioned, lying close to the surface and 
being exposed in many ravines and the bluffs of all s.treams . 
. . 
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The Mitchell stone is here, as elsewhere, a cQmpact, even-bedded, 
gray to blue, fine-grained, calcium carbonate, breaking usually with 
a conchoidal fracture. The upper three to seven feet usually con-
tains numerous chert nodules, which by decay and ero.sion o.f the 
limestone are Qften left as component parts of the red clayey soil or 
surface covering. In thickness the entire, formati()iIl ranges 00-
tween 50 and 90 foot. 
Numerous abandoned quarries of Mitchell stone occur alo.ng the 
improved stone roads where the metal fQr their surfacing has been 
obtained. In October, 1905, but three quarries were being worked 
in the Mi~hell stone for macadam material. Of thesel, two. were 
visited. The first was by the roadside a,t the east end o.f the neIW 
steel bridge on the Monon Railway, one-half mile northeast of 
Paoli. Here a qua,rry had been recently opened in an eocposure 
of ~ the Mitchell stone to secure material for repairing the Paoli 
and Orleans macadam road. The face of the quarry was but 
ten feet in height, with but eight inches to a foo,t of necessary strip-
ping abave. The stone was in nine layers, ranging in thickness 
from two inches to one foot, and was easily quarried and broken. 
A force of ten men were at work getting out and crushing the 
stone. About 50 cubic yards daily were produced on an Indiana 
road machine operated by a tra,ctio.n engine. Thousands of cubic 
yards of macadam can be readily o.btained at this point, and o.thers 
in the near vicinity. 
The seco.nd quaxry visited. was in the no.!I.'theast quarter of sec-
tion 27 (3 N., 1 W.), about two and a half miles no.rthwest of 
Orleans. Here in the side of a large sink hole a quarry had been 
recently been opened to secure macadam for building two miles of 
stone road, running north and south pas,t the quarry. The Mitch-
ell stone was exPo.sed tol a depth of 12 foot, with but 6 or 8 inches 
of stripping above. The stone was much whiter and a little softer 
than other exposures of the MitcheH stone noted, but otherwise ap-
peared well suited for road construction. The contractor, Mr. 
O. P. Turley, was receiving $1.00 per cubic yard, 0.'1' $1,462 per 
mile, for crushing and placing the stone o.n the road. He paid 
$50 to the owner of the land for ·the stone, with the privilege of 
hauling over the land abo.ut 100 yards to the road. He had just 
completed a contract of throo miles on the same terms~i. e., $~.OO 
per yard for getting out and hauling the stone, he paying $25 per 
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mile for the stone. privilege from the land owner. FoT' hauling 
he was paying $2.50 per day for teams, and was wm-king 15 to 35 
men in the quarry and at crusher, at an average wage of $1.50. 
He stated that the Mitchell stone varies much in toughness and 
difficulty of working. At the quarry just opened he had used 
but 75 pounds of dynamite in securing enough stone for half a 
mile of road. At the former quarry worked, about two and a half 
miles south, he used 1,000 pounds in securing stone for the three 
miles. 
Lying as it does so close to the surface, the Mitchell stone of-
fers throughout most of its area· in Orange Oounty an easily avail-
able and durable road material; and every road within the area 
should be improved in the near future. 
Samples were taken from the quarry northwest of Orleans and 
tested in the U. S. Road Labm-atory at Washbgton, the toots re-
sulting as follows: 
Results of Tests of Mitchell Limestone from quarry lu;o and a half miles northwest 
of Orleans.* 
Specific gravity. . . . . . . . . . . . .. . . . 2.5 
Weight per cu. ft .......... (lbs.) 155.9 
Water absorbed per cu. ft.. (lbs.) 3 
Per cent. of wear... . . . . . . . . . . . 4.4 
French coefficient of wear. 9.1 
Hardness. . . . . . . . . . . . . . . . . 8 
T'oughness. . . . . . . . . . . . . . . . 5 
C€menting value-Dry. . . . 11 
Wet .... 37 
"A hard and fairly tough limestone, with average resistance to wear, 
and fairly good cementing value. Best suited for light highway and 
country-road traffic."-Page. 
An analysis of the same stone showed its chemical composition 
to be as follows: 
AnalY8is of Mitchell Limestone from quarry two and a half miles northwest of 
Orleans. 
Per cent. 
Alumina (AI.O.) ................................................ .75 
Iron oxide (Fe.O.) ............................................... Trace 
Lime (CaO) ..................................................... 56.00 
Magnesia (MgO) ................................................ Trace 
Insoluble in hydrochloric acid.................................... .40 
Loss on ignition ................................................ 43.23 
Total ....................................................... 100.38 
-For standar.l of comparison see p. 79. 
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Huron Limestones.-The HurOin limestones o,ffer an abundance 
of mateTial fOir road construction in western and southern Orange 
OGunty. Their general character and fitness for such purpose 
has already "b€en mentioned.* One Q1r mOire of the three HurOin 
limestooes are eiXposed in almost every ravine Q1r creek bluff in 
N Q1rthwest, French Lick, Jackson, Greenfield and Southe,ast town-
ships, and in the south halves Gf Paoli and Stalllp€'r's Oreek, and 
the west. half of Orangeville tGwnships. 
The only wQlrked quarry visited was on the farm of Lee Hen-
SGn, one and a fourth miles east of French Lick, where macadam 
stone was being secured for improving three and a half miles 
of the French I.ick and PaGli road. At the quarry, which was 
near the crest Q1f a ridge in the! northeast quarter Q1f section 2 (1 
N., 2 W.), the hard, blue, semi-crystalline middle Huron stone 
was opened tol a thickness Q1f 14 feet. It was in seven layers" 
ranging from 9 inches to 6 feet in thickness, with a surface strip-
ping Gf Q1ne tol two and a half feet. This stripping was mostly 
SGil and clay, though remains, of a thin layer of sandstone oc-
curred in places. The limestone was readily quarried, brealdng 
freely with a hammer. The land Q1wner was paid $25 per . nile 
Q1f road for the stOine used. A National jaw-crusher, with eight-
foot revolving screen and Ingersoll s,team drill, were used. 
,Yhere the Huron stQlne is brOiken tOi the proper fineness, it 
seems to pack well, though nOi steam rOilIer was being used on 
the roads in course of coustructio!ll. The cOIJ1:tractorsi--Smith 
Bros. Q1f :French Lick-had just completed threel and a half miles 
to the south Q1f that tQlwn, in which the same limestone was used. 
Gra.vel.-In the nOirtheastern part Q1f Orange Oounty, notably 
alGng Lost River and' its tributaries in Orleans and N Q1rtheast 
townships, occurs a creek gravel which has "b€en used extensively in ' 
rOiad building. It is composed largely Q1f chert nodules frOllll the 
uppe,r portion of the Mitchell s,tone, and small geodes, from the 
Harrodsburg limestone to the east, combined with enough red clay 
and part,icles oJ irQln carbonate tQl causel it to, pack firmly and make 
a road surface equal in smoothness and durability to that of any 
gravel road which has come to the writer's nQltice in the State. A 
sample of this gra.vel was secured from a bar of Lost River on 
"See p. 143 of this report. 
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the land of Cyrus Finley, just above the Finley ford, three and a 
half miles southeast of Orleans, and tested at Washington, the, re~ 
suIts of the test showing its dry grinding cementing value tQ be 
19, as against 82 for the average of 59 samples of gra:vel pre-
:viously tested at the laboratory, and its grinding value 58. . Of it 
.Mr. Pagel wrote as follows: "A grave~ with good cementing 
value; will do well for gravel roads or as a binder." About 40 
miles of roads ha:ve been improved from the bars of I~ost River 
and new bars are constantly forming each year. The stream 
gravel in the southern part of the county, as well as that about 
French Lick, in the nO'rthwestern pO'rtion, is O'f nO' value fO'r roads, 
as it is largely composed of fragments of the Huron and Mans-
field sandstones, which quickly grind into dust. 
IMPROVED ROADS. 
The majO'rity of the 168 miles O'f improved rO'ads of Orange 
County have been well constructed of good material, and are prov-
ing an investment with which the :farmers are "more than 
pleased." The first improved road in the county was the old New 
Albany and Paoli turnpike, finished by the State in 1839,* and 
later turned over to a private corporation, which O'perated it as a 
toll road until1S97, when the eleven miles of it in Orange County 
were purchased f0'r $1,000 per mile and made free. It was ma-
cadamized mostly with Mitchell limestone secured from alongside 
its course and napped by hand o.n the road. The first free im-
prO'ved road constructed under the present law was the Orleans and 
Paoli pike, built in 1897 on the same plan, the rO'ad metal being 
placed in three layers and all broken by hand. The first layer, 
fo.ur inches thick, was co.mposed of stone four or five inches in 
SIze. The second layer, three inches thick, was of stone three 
inches in size, and the top layer, three inches thick,. of finer stone. 
The road was ten feet wide, and O'n level ground is yet in good 
condition, but the drainage on the inclines was not sufficient, the 
ditches being too shallow, and in such pla.ces the road has been 
badly washed each year.' A heavy rainfall in September, 1905, 
in many places washed great gullies through the center of the road 
and exposed in others the large stone at the bottom. The citi-
"See p. 33 of this report. 
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zens profited by erxpel'ience, and all stone roads are now being built 
with better grades, better drainage and with ,Stone crushed by ma-
chinery. The grades are built 14 to 16 feet in width, with the 
macadam 10 feet wide and wen embanked 011 each side. 
When the first eJections for improved roads were held in the 
county there was strong opposition, the farmers having exagger-
ated ideas of their cost, and the elections were carried by a bare 
majority. N ow from 65 to 85 per cent. of the total vote is' cast 
in favor of road improvement. 
In Southeast Township there is not yet a mile of improved road, 
but a contract has been let fQr improving the Paoli and Leaven-
worth road with s,tone in 1906. North of Valeen the road runs 
along a narrow ridge and stone can be gotten from the slope on 
either side. 
In Greenfield Township there is not a mile of improved road, 
and none under c0'nsideration, though Huron limestone is abun-
dant. In Jackson Township the contract is let for improving the 
French Lick and Newton Stewart road with Huron limestone as 
far as the 4 per cent. levy will permit. 
In French Lick Township seven miles were improved with Hu-
ron stone in 1905, Smith Bros., the cant,ractors, building three and 
a half miles of the Unionville road for $1,920 peT mile and three 
and a half miles of the French Lick and Paoli road for $1,980 
per mile. Two layers of three~inch stone, each three inches thick, 
were covered with a top layer, also three inches thick, of onerinch 
stone. All the principal roads radiating from French Lick and 
West Baden are now improved with stone. 
In Paoli Township therre are eleven pike roads constructed of 
Mitchell stone either leading into Paoli 0'1" connecting with one 
anotherr just outside the town. The Orleans and Paoli raad, the 
first built, is one of the poorest in the county. 
In Stamper's Creek Township the road east and west through 
Millersburg to the Washington County line is of stone, and one 
otherr is building south of Millersburg. 
The roads of Northeast Township are all of the creek gravel of 
Lost River and excellent in characterr. In many instances the 
gravel was hauled three t0' five miles over Mitchell stone, but as 
the stone lies deep, with heavy stripping, the gravel was cQnsid-
ered the cheaper. 
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In Orleans Township most all.roads are improved, 40 per cent. 
with gravel lWd 60. per cent. with stone. On two or three of the 
roads the base of the surface is of stone and the top dressing of 
creek gra:vel, a combinJ>_tion which seems successful. The Orleans 
and Livonia all-gravel road is one of the best in the State, the sur-
face very E'mooth, well packed, a brownish yellow in color, with 
little dust in dry and no mud in rainy season. Some of these 
gravel roads, for example the Lancaster and Valoon roads, are six 
years old and have required little if any repairing. These roads 
are, however, mostly on level land, and might not prove so smooth 
and durable were they in the broken region to the west or south. 
'The two miles of stone road built in 1905, west of Orleans, cost 
$1,700 per mile. Neither the grade or drainage is all that it 
should be, and no roller was used in compacting the stone. Other-
wise it was very well constructed. 
In the northern part of Orangeville Township one and three-
quarter miles of stone road was being constructed in October at 
a cost of $1,250 per mile.· The stone was all of one size, the 
surface to be nine inches, thick and nine foot wide. The estimate 
had been placed too low and the contractor threw up his job, it 
bemg. afterward finished by the residents along the line. Four 
miles of the Orleans and Orangeville road was built for $1,350 a 
mile, the basal stone being four inches in size and the top layer one 
and a half inches. 
In Northwest Township the West Baden and Huron road, run-
ning north and south across the township, is of crushed stone. 
1Ir. O. :P. Turley, the contractor above, mentioned as crushing 
stone for a road in Orleans Township, has an excellent portable 
outfit for producing macadam. He kindly gave me the cost of the 
same as follows: 
No.4 Austin jaw-crusher, including rotary screen and elevator. .... $900 
Ingersoll steam drill ...................................... : . . . . . . . 300 
16 H. P. Huber traction engine ... A •••••••• ",' •••••••••••••••••••• 1,750 
The engine runs both crusher and drill. The former has a ca-
pacity of 200 yards of macadam daily, but only from 125 to 135 
yards were being produced. The screen is eight feet long, with 
one and a half to two and a half-inch openings, each sized open-
ing being over a separate bin. To the prices above given the 
freight must be added. 
59-Geolosy· 
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All in all, Orange Count~ is- to be congratulated on the e;xceJ-
lent beginning she has made in solving the good roads problem. 
If in the future a little more care be given to grading and drain-
age and a heav~ steam roHer be used on each la~er of stone or 
gravel, the roads will be so much the b€tter and more lasting. It 
is to be hoped that the good work will continue until every road 
of any importance in the county will be permanently improved. 
WASHINGTON COUNTY. 
Area in square miles ........................................ . 
Population in 1900 .......................................... . 
Miles of public roads ....................................... . 
Miles of improved roads ..................................... . 
Percentage of roads improved ............ '" ., ...... , ........ . 
523 
19,400 
1,500 
113* 
7.5 
Miles improved with gravel.................................. 8 
Miles improved with crushed stone. .. .. .. .. .. .. .. .. .. .. .. .. .. . 105 
Average original cost of gravel road per mile. .. .. .. .. .. .. .. .. . $900 
Average original cost of stone road per mile. .. .. .. .. .. .. .. .. . $2,000 
Total original cost of improved roads ... ' ..... , ................ $183,200** 
Annual cost of repairs on gravel roads 5 years old. .. . . .. .. .. . $50 
Annual cost of repairs on stone roads 5 years old. . . . . . . . . . . . . . $100 
Miles of stone road built in 1905. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Miles of gravel road contracted for 1906. .. .. .. .. .. .. .. .. .. .. . 2 
Miles of stone road contracted for 1906... .. .. .. .. .. . . .. . . . . .. . 5 
First Improved roads built. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 1895 
Proportion of improved roads built since 1895 (per cent.). . . . . . . 88 
Satisfaction of farmers with investment in improved roads-
"The majority are well satisfied" 
Authority ... " ............. , ............... Jno. C. Prow, Civil Engineer 
*Includlng eight miles of the old New Albany and Vincennes turnpike owned by 
private corporation and operated as a toll road. 
"Not Including cost of eight miles of toll road. 
Washington County lies near the center of the southern third 
oJ the State. It is separated from Lawrence and Jackson Coun-
ties on the north by the East Fork of White River, and its largest 
tributary, the Muscatat:g.ck River~ On the east it is bounded by 
Scott and Clark, on the south by Floyd, Harrison and Crawford, 
and on the west by Orange. and Lawrence counties.. The oounty 
is one of the large1r ones 0'£ the. State, being 25 miles in oo.:treme 
width from north to south and 25 miles in greatest length from 
east to west. 
The rocks of four geological epochs of the Lower Carboniferous 
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Period form its surface. These are the KnQbstone, coveil.'ing the 
weateil.' part Qf the northern fourth and eastern third of the county; 
the Harrodsburg limestQne, occurring Qn the higher hills and 
ridges east and nQrth of the center; thel Bedford Oolitic limestone, 
occupying narro.w, tortUQUS areas in the central third and north-
western fourth, and the Mitchell limestone, covering the greater 
part of the western third. A few outliers Qf thel HurQn GrQup 
also occur in the southwestern portion. 
From the vicinity of Salem westward to. the county line, es-
pecially along the line o.f the Monon Railway, the surface of the 
county is generally level, or nearly so. This area cQmprises the 
better awicultural portiQrn. The no.rthern and eastern parts Qf 
the county are bro.ken and rough. Going westward or southward 
from the Muscatatuck River, the upper part of the KnQbstone is 
approached. This has a large proportion Qf sandstone and is 
capped by the hard lime'stones of the Harrodsburg Epoch. These 
withstand erosiQn much better than the lower members of the 
Knobstone, and give rise to a belt of cQuntry Qf extremely bro.ken 
character. The hard, overlying limestonels ternd to form a high 
plateau sloping to. the west with the di-;} of the rocks. The east-
ward and northward flowing streams have eaten thrQugh this oveT-
lying crust, where it is thinning Qut along its edge, and ornce 
through that and the hard sandstone in the upper part of the Knob-
stone formation, they have cut rapidly thrQugh thel So.ft underlying 
shales nearly to the base level of the region to' the east. The result 
is a series of valleys from 250 to. 300 feet deep and from one to. 
five miles lo.ng, separated by narrow divides. The divides tend 
to. be flat-topped, evidently being unerQded prolo.ngations of the 
plateau. As they extend out from the plateau they tend to be-
come narro.wer and to. have low saddles cut in the crest, and finally 
the ridge ends abruptly, making a bold headland, to which the 
name "knQb" has been given. The central and southern part,s of 
the county are in many localities cO'nsiderably broken, but the 
land is not so rough as much of the north and east,. 
The creeks of the northern part of the cO'unty flQrw a northerly 
course, with a slight trend to the west, and empty their waters into 
the East Fork of White River or the Musca.t.atuck. Named in or-
der from th.e west, they are Olifty, Twin, Rush, Buffalo., Delaney 
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and Elk creeks. All of the eastern and southern portions of the 
county are drained by Blue River o.r some o.f its many branches, 
its principal tributaries in the co.unty being the· North, Middle and 
South Forks. These unite near Fredericksburg, close to. the south 
county line. 
The transp<lrtation facilities of the county are poor, the C., 1. 
& L. ,(Monon) being the only railway within its bounds. This 
crosses the county in a, northwest-southe3Jst direCition, parssing 
thro'ugh Salem, the co.unty seat. 
ROAD MATERIALS. 
Washington Oo.unty is rich in materials suitable for the per-
manent improvement o.f her roads, but it is only within the past 
few years that her citizens have been a,wakened to the value of 
good roads, and have begun to utilize the materials which nature 
has so bounteously bestowed upo.n them. 
Harrodsburg LiJrnestovne.-As already noted, this limestone 
forms the country rock: of extensive areas north and east of Sa-
lem, the county seat. The portions of townships embracing these 
areas are the southwestern corner of Gibson, the greater part of 
Franklin, the northwestern corner of Polk, the eastern third of 
J acksorn and Pierce and the eastern half of Washingtorn. There 
are also numerous exposures in the ravines and on the slopes, of 
the ridges in western :Mo.nroe, central J e:fferson and northern 
Brorwn. 
For the most part, the Harrodsburg Group consisrts of a series 
of limestones, with thin beds of shale, and with sandy limestones 
in place just at the bottom, wheTe it meets the Knobstone. In 
places the top layers are full of bryozoa. Geodes are usually very 
abundant in the lower strata and range from two feet in diameter 
down to a pea in size. The thickness of ,the series runs from 35 
to 90 feet, averaging about 65 in the county. The following sec-
tion of the face of the quarry below thecemete,ry just west of Sa-
lem, as given by Dr. Ashley,* may be taken as fairly represent-
ing the stratigraphy of the Harrodsburg in the county. This 
quarry has been extensively worked forr railway ballast. 
'27th Ann. Rep. Ind. Dept. GeoL and Nat. Res., 1902, p. 86. 
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Section of quarry just we8t of Salem. 
Feet. Inche8. 
1. Soil, red ······.· ................................. 2 to 3 
2. Bedford oolitic limestone ....................... " . 5 
Harrodsburg. 
3. Light drab limestone, with crow-feet ......... '" .. . 
4. Yellow to light drab limestone, with crow-feet. " .. . 
5. Light to dark blue limestone, crow-feet, fossiliferous, 
bryozoa common, top layer crinoidal, numerous 
cavities with calcite crystals. " ........ '" " .. . 
6. Gray, fine-grained limestone, composed largely of 
finely comminuted. crinoid stems and shell frag-
ments ....................................... . 
7. Soft, blue shale .. , ...................... , ........ . 
8. Gray to drab limestone, similar to No.6 ... " ...... . 
9. Shale like No.7, only more persistent. " ...•.... " . 
10. Limestone, like Nos. 6 and 8 ....... " " ........... . 
11. Blue shale ........... ; ........................... ". 
12. Blue, shaly limestone, full of goedes ..... , .... " .. . 
5 
6 
6 
6 
3 
4 
1 
2 
0-6 
6 
to 6 
0+ 
The upper layers; Nos. 3, 4 and 5, are quite. hard and well suited 
for macadam stone. * Small quarries have been opeI!led in the 
Harrodsburg stone at many points olVer the area of its ol\ltcrop for 
soouring material for building or repairing the roads. 
Mitchell Limestone.-This well known stone comprises the 
country rock over the greater part of the western half of Wash-
ington Oounty and offers an abundance of the best of road mate-
rial. The townships, or portions thereof, which the Mitchell stoille 
covers a,rel, roughly speaking, as follows: The south half of 
Brown, the southern third of Jefferson, the western half of Wash-
ington' all of Vernon, Madison, Howard and Posey; the west~rn 
half of Piorce and the western half and southeastern fourth of 
Jackson. Whererver the streams have eroded their way down 
through the overlying soil or surface of this area, exposures of 
the Mitchell stone appear. The general character of this stone 
and its fitness for road-making have been fully discussed on pre-
vious pages. t Suffice it to say that no better macadam material oc-
curs in Indiana than it offers, and the greater proportion of the 
mileage of improved roads in the county have boon built of it. 
Of the 20 miles so built in 1905, the Orleans road, running 
northwest from Salem, had just been completed at the time of 
my visit. The quarry from which most of the stone was obtained 
*For result! of tests of Harrodsburg lime.tone for road purposes see pp. 140, 159. 
tSee pp. 142, 159. 
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is located on a branch of Highland Creek, a short distance west 
of the Monon Railway and about two miles northwest of Salem, 
nOO'thwest quarter of section 13 (2 N., 3 E.). Here the follow-
ing section was exposed: 
Section of quarry two miles northwest of Salem. 
Feet. IncM8. 
1. Soil ....................................... ··.········ 2 
2. Soft, blue to gray shale .. , ... , ..... , .. '" ............. , 2 6 
3. Hard, light blue to gray Mitchell limestone ...... , ....... 12 
4. Softer, dark colored limestone......... .. .. .. ....... ... 5 
5. Oolitic stone ......... '.' ........................ , .. ... 5 
The uppe,r stone, No.3, is well suited for macadam, but the 
next lower layer, No.4, is too soft and contains too high a per-
centage of iron o:xide for road purposes. The bottom layer, No.5, 
should also be condemned ona.ccount of its softness. Too high a 
percentage of these layers had been used in pla~e,. on the road and 
as a result water was standing in a number of places, in the wheel-
ways'. If lessi than 10 per cent. of these two laye,rs be mixed in-
timately with the harder material-No. 3-they will cement read-
ily and make a lasting roadway. 
One mile to the northeast, on the Bayne land, northwest quarter 
of section 7 (2 N., 4 E.), is another quarry opened in an outcrop 
of the Mitchell stone, from which much of the material for the 
Oox's Ferry and Highland road has been obtained. The stone 
used is in two layers, a light gray, softer uppe'rcourse six feet 
thick and a darker blue, hard, fine-grained stone, 12 feet thick. 
These had b€en mixed in the proportion in which they occur and 
made a good roadway. 
A new quarry in the Mitchell stone was just being opened on 
the land of Charles Cauble, northwe&t quarter of section 6 (2 N., 
4 E.), where the material for the Sparks Ferry road is to be ob-
tained. The exposure on the hillside showed a hard gray stone, 
which will doubtless serve well as macadam. If care be taken 
to reject all layers which have a clayey, shale-like appearance, or 
which approach the oolitic in softness and structure, the Mitchell 
stone can be derpended upon to furnish the best of material for 
macadam. 
9ravel.-The creek gravels of nOil"theastern Washington County 
have b€en used on a numoor of the il"oads and have proven durable 
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and excellent in ~menting qualitieB. The gravels from the Har-
rodsburg limestone areas, composed as they are largely of small, 
very hard geodes and pieces of flint, make a smooth, firm roadway. 
The Canton-Salem and the Saaba roads furnish example1s where 
this gravel has been used in working out the taxes. They run 
through one of the finest farming districts of the county and are 
in good condition for the greater part of the year. Many of the 
small geodes are seen along the roadside wherever the Harrods-
-burg stone forms the surface, and each season the bars on all 
the streams in this area are replenished, furnishing a never-failing 
supply of the best nf gravels. fnr road impro·vement.. 
In Gibson and the greater part of lIfonroe, Franklin and Polk 
townships the creek gravel from the decompnsing iron carbonate 
or siderite nodules of the Knobstone fnrnisheB a source of excellent 
road material which has been utilized to some extent. * On the 
Little York and Salem road, 11 feet wide, 1,800 cubic yards were 
used to the mile. This road is six years old and has required very 
little repairing. The same can be said of the Lesterville and Lit-
the York road. This gravel occurs abundantly nn Elk Orook and 
its tributary, Price's Mill Branch, especially in thoBe parts of their 
courses which run through the knobs or hiJIs. When first used 
for road construction it sold at 3 cents per yard, but the farmer:; 
now ask 5 cents. 
A new road two and an eighth miles long, to be built in 1906, 
'will extend from the snuth edge nf section 35 (4 N., 5 E.), no;rth 
to Tatlock's ferry across the Muscatatuck River. The gravel will 
be gotten from Robinson's branch to the west of section 32, as the 
lower course of Elk Oreek is through a flat area where there is 
but little gravel. The engineer's estimate of the cost nf the road 
i.s $1,600 per mile. 
The tributaries of the Middle and Mutton forks of Blue Rher 
in Franklin and Polk townships have cut through the overlying 
Harrodsburg limestone, deep into the Knohstone and large quan-
tities of creek gravel occur nn the bars, which is derived from 
both formations, and is therefore excellent in quality. 
The riVer gravel of the Muscatatuck has boon used to some 
extent on the roads of Washington and Jackson counties, but is 
.866 p.l28 for an account of the character and quali1y of this Knobstone gravel. 
I 
I 
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inferior to that of th~ creeks, as it is, in general, too fine, and does 
not pack well. 
On the crest of a high hill Qr knob in sectiQn 30 (4 N.,4 E.), 
Monroe Township, 300 or more feet above the Muscatatuck River, 
is a deposit of gmvel covering about 30 acres which has been used 
extensively fQr top dressing the roads of the township, especially 
the Millport and S'alem road, which passes close by the pit. The 
gravel is composed mostly of chocolate colored chert, pieces of 
quartzite, ana brOlwn and yenQW hard s.andstone. In size the 
pebbles range from 3 inches dOlWn. There is much Qxide of iron 
intermingled which causes the gravel to cement V&y clQsely and 
firmly, thus making 'a rOiad surface which does nOit wear into 
ruts and which is free from dust at all seasons. The pit 
has been opened tOi a depth Qf 30 feet and the deposit is known 
to be 20 feet deeper. The gravel sells at 5 cents per cubic yard 
and is esteemed so highly as a surfacing material that it, is 
hauled several miles across the Muscatatuck River into J ackso~ 
CO'Unty. 
IMPROVED ROADS. 
While the mileage OIf improved roads in Washington CQunty is 
not large, those which have been built are, for the most part, well 
constructed. With such a beginning there is little doubt hut that 
those of the future will be even better. 
The first macadamized rQad in the county was, the old New Al-
bany and Vincennes turnpike, built between 1836 and 1839 by 
the State.* It ente['s the county near the southeastern corner OIf 
Posey Township, southwest quarter of section 14 (1 S., 3 E.), 
and passing through :Fredericksburg and Hardinsburg in a nOirth-
westerly direction, enters Orange County from the sQuthwes,tern 
corner of Madison TOIwnship, sOluthwest quarter of section 33 
(1 N., 2 E.). There is, therefore, a little more than 8 miles 
within Washington County. This is owned by a corporation 
known as the New Albany and Vincennes Plank Road COl., and 
is operated as a toU road. Prof. 'V. \V. Borden informs; me 
that there is a streltch of about % mile of this road in FIO(Yd 
County which, as an. experiment, was improved with the Knob-
stone creek gravel instead of stone. The gravel was placed on 
"'See p. 32 of this report. 
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the road 18 inches thick for its full width; and, though heavily 
traveled for nearly 70 years with little repair, it is still a good 
piece of roadway.· . 
Between 1837 and 1839, the New Albany and Salem pike was 
all'lO graded as far as Salem and, in part, bridged by the State. * 
The grade was aiterward turned over to the New Albany and 
Salem Railway, now the main line of the 0., 1. & L. (Monon), 
which utilized it to within 1~ miles of Salem as a parl of their 
roadbed. This 12 miles was, kept up by the county and was 
finally improved under the free gra.vel road law. 
The Millport and Salem road, e\Xtending from Salem northward 
a distance of 13 miles through Washingto:ll and Monroe townships 
to Millport on the Muscatatuck River, was the first free pike road 
in the county. At one time it was a plank road, built and operated 
by W. C. DePanw, who had extensive lumber interests at Mill-
port. It was improved with stone iIi 1895 and '96, the bottom 
layer, 5 inches in thickness, being napped on the road to a 5-inoh 
size. On the middle portion this was covered with creek gravel 
and on the northern end with gravel from the pit near Millport 
to a depth of 3 inches. On the south end the top dres,s,ing was 
of limestone less than 2 inches in size. As the improrved portion 
is 15 feet wide, teams can easily pass and wagons travel (!ver all 
parts of the roadway, so that the surface is kept even, there being 
no wheelway ruts, as on a narrow road, where the wheels t,ravel 
all the time in the same track. On acoountof the large sized stone 
used in the bottom layer, which often, especially on the slopes, 
work to the surface, the road is quite rough in places, but nowhere 
becomes muddy or much cut, into gullies. 
In Gibson Township, in the northeastern corner of the county, 
there are 7~ miles, of road improrved with Knobstone gra~el from 
Elk Creek and its tributaries. This co,st from $800 to $1,400 per 
mile, depending upon the distance from the gravel supply. The 
roads average 11 feet in width, the gravel being placed 12 
inches thick in the center and 8 inches on the sidesl. These roads 
were constructed for a low price but are smooth and seemingly 
durable under the traffic to which they are subjected. 
In :Monroo Township the Millport road, already mention.ed, is 
the only one improved. In ,} efIerson. Township, the Rush Crook 
-8ee p. 30 of this report. 
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Valley and Sparks Ferry roads are improved with Mitchell lime-
stone. On the Hush Creek road the large bottom stone has worked 
t.o the surface in many places and on a portion, seen by the writer 
during a heavy rainfall, water was running down the gullies o.f the 
trackways on all the slopes, showing that the side ditches, were 
not performing their duty. Five miles o.f the Sparks Ferry road 
were built by Shrum and Standish, the leading contractors in 
the county, at a cost of $2,700 per mile. The improved portion 
is 12 feet in v,idth; the bott.om layer, 5 inches thick, being napped 
to 5-inch ring size, while the upper port,ion is of crushed stone 2 
inches and less in size and placed in 2 layers. 
In Brown Township there al'e several short roads improved with 
Mitchell stone, and 1 or 2 about Saltillo and Campbellsburgh 
with creek grave1, O'f the same quality as used in northeastern 
Orange County. Vernon Township has nO' improved roads. 
In Washingt()n Township all the main roads leading from 
Salem, with the exception of the Center road, are improved with 
stone or with stone base and creek gravel top dressing. The Cory-
don road begins 1 mile south of Salem and runs to the township 
line 3 miles. The improved portion is 14 feet in width, built in 
the same manner as the MillpOTt road, and cost $8,100 for the 3 
miles. The Charleston road, 5 miles in length, leaving Salem 
from the east, was built in 1897 of Harrodsburg limestone, top 
dressed with creek gravel. It cost $9,000, and is in excellent 
conditiO'n. 
The Salem and Livonia road, 12 miles in length, half of which 
is in Madison Township, is 12 feet in width, of crushed Mitchell 
stone, 12 inches, deep at the cente'r and 6' inches on the side, and 
cO'st $2,000 per mile. A 12-foot road is of little, if any, more 
value than one 10 feet wide. A roadway should be 16 fee,t 
wide to allow wagons to pass readily, though they can pass on a 
14-foot road by crowding the edges. The main highways subject 
t.o heavy traffic should, if possible, be built 14 to 16 feet in 
width, while for country roads 9 to 10 feet is sufficient. 
There are no improved county rO'ads whatever in: Franklin, 
Polk, Pierce and Jackson tO'wnships, tliough many of the country 
roads in Pierce Township and about Pekin have been improved 
with Knobstone gravel by the farmers working out their road tax. 
In Howard Township there is only 11/2 miles of stone road. 
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This is a part of the Salem and Beck's Mill road, built of Mitchell 
stone. This road is subjected to heavy traveJ and has cost more 
for repairs than any road in the county, mainly on account of 
the grade being too flat with insufficient drainage on the sides,. In 
Posey Township the old toll road previously mentioned is the only 
one improved. 
A combination of Mitchell limestone ~nd creek gravel makes an 
excellent road, the grave~ being used as a top dressing. The 
Martinsburg road, 4 miles> in length and 10 feet wide, was so 
constructed in 1897 for $1,500 per mile, and has cost less for 
repairs than any road in the county. It has a high grade and 
well cons,tructed side ditches, which have added much to its 
durability. 
STONE CRUSHING PLANTS. 
The only stone crushing outfit seen by the writer in the county 
is that of Shrum & Standish .. It was used in producing macadam 
for 12 or more miles of road in 1905. This outfit consists. of 
the following: 
1 No.4 Austin crusher. costing, with elevator and screen ... " ...... $1,500 
1 Avery 20 H. P. traction engine .. , ......................... , ..... 1,380 
1 Ingersoll steam drill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 
In addition they h[lve a smaller traction engine with which they 
plow and grade; also a 4-ton steam roller with which they com 
pact the grade and layers of sto'ne on all roads built. When in 
operation they employ 20 to 25 men and produce about 250 cubic 
yards of stone daily. 

SFjOTION XIII. 
T~ ROADS AND ROAD MATERIALS OF MONROE 
COUNTY. 
By CHARLES W. SHANNON, BLOOMINGTON, INDIANA. 
Area in square miles .......................................... . 
Population in 1900 ............................................ . 
Miles of' public roads .. , .... '" ........................ , ....... . 
Miles of improved roads ....................................... . 
414 
20,873 
865 
165 
• Percentage of roads improved. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.1 
Miles improved with gravel.................................... None 
Miles improved with crushed stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 
Average original cost of stone roads per mile. . . . . . . . . . . . . . . . . . .. $2,200 
Total original cost of improved roads ........................... $365,000 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $60 
Miles of improved road (stone) built in 1905 ..•..... , .. .. .. .. .. .. 4! 
Miles of improved road (stone) contracted for 1906. . . . . . . . . . . . . . . 9 
First improved roads built .... " . . . . . . . .. . . .. . .. . . . . . . . . . .. . . .. . 1880 
Proportion of improved roads built since 1895 (per cent.). . . . . . . . . 80 
Satisfaction of farmers with investment in improved roads ...... , Good 
Authority ......... " ........................ J. 1\1:. Kerr, County Auditor 
Histovry.-Mooroe Oounty, named in hooor of James. Monroe, 
fifth President of the United States, was organized in 1818, 
There are 12 civil townships, with a total are1a of 414 square miles. 
The county Was first settled in 1819. For many years afterward 
there were but few roads in the county. The first road was the 
old State road, but as the land was cleared for farming purposes, 
the original route of the road was changed in many places, and the. 
old roadbed can be traced through farms in the central and north-
ern parts cf the county; other portions of the old road ndw well 
improved constitute. several miles of the most traveled way in the 
county. 
In these early days there were no other roaQ.s. except the pa,ths 
laid out by the settlers as they established their homes in the 
different parts of the county and found it necessary to open lines 
of communication with other settlements over the county, and the 
c<mstructioll aud repair of sllch roads was a matteT of private con-
(9U) 
• 
Plate XVII. 
Road-metal quarry in Harrodsburg limestone, one and a half miles north of 
BloomingtO[I, on North Pike . 
(a) Near view of same quarry, showing structure and bedding of the stone. 
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cern; but many of these ways, however, determined many of the 
public highways of the present time. 
As sta.ted above, there are in the county 865 miles of roadway, 
with 165 miles improved with crushed stone and gravel. The 
first improved ro.ad in the county was, built in 1880 o.n the Bloom-
ington and Columbus ro.ad, east of the city o.f Bloomington. 
Concerning the actual state of the highways of the county for 
several years but little informatio.n is to be found, since in the 
county offices there is nOi detailed record of ro.ad affairs. 
Topography and Its Relations to the IIighwa.ys.-aAll land-
ways are, as regards their locatio.n, CQIllstructio.n, and maintenance, 
very greatly affected by geological conditions-by the state o.f the 
earth over which the ro.ads pass, by the character o.f the suil 0.1' the 
underlying rock, by the way in which the materials are affected by 
rain and frost and the pressure of wheels and the feet o.f animals, 
and by the topography of the country." 
The diversified physical features of Monroe County have so far 
reaching an influence upon the many problems presented in high-
way construction as tOi demand the careful consideration of the 
people of the county. The greatest diff€Tences in e~evation in the 
county range from 150 to 250 feet. The topography has pro-
foundly influenced the location o.f the highways. Far too little 
advantage has, however, been. taken of these to'P0graphic fe,atures 
in the location of the ordinary rOiads; notwithstanding this fact, 
a system of public roads, mo.re or less fully adjusted to. the surface 
o.f the county, is being gradually built up. One has only to' exam-
ine the roads to see how frequently advantageous locations have 
been igno.red and very poor positions '3elected tOi be, convinced of 
the value of such a s.ystem. Many OIf the roads were built diredly 
across parts of the county without much reference to the to.pog-
raphy, with the result that they have a. constant succession of 
ascents and descents; such is especially true where an attempt 
has been made to' have the roads follow the section lines. In 
general, howeveT, the highwa.ys run up and down the valleys, 
crossing from one to the other at the lowest points in the div:ides, 
or following the channel of some stream, which has been able to 
maintain its course through' the ridges. In other cases the roads 
follow along on the summit of the ridges, and in order that 
passage may be made from the roads of the valley to those of the 
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much higher elevations it would appe'ar that steep grades could 
not be avoided. This adjustment of the highways to the topog-
raphy of the county, although being carried out with marked in-
telligence as regards the general conditions, involved, presents gen-
erally, as described, many errors: in detailed location.. Frequently 
a very small amount of grading would make it possible to utilize 
the natural relief of the land. It is, clearly evident that new loca-
tions better adjusted to the topography of the county will have to 
be selected along many portions of the main roads before they can 
be made of the greatest pract,ical> benefit to the agricultural and 
commercial interests of the county. Such adjustments, whether 
in the location of new rOlad" or in the reloca,tion and grad!ng of 
old ones will neeessitate the careful and intelligent use of engi-
neering methods. To the wrveyor in charge of such work an accu-
rate topographic map of the county would be of inestimable value, 
as in this way routes could be projected by the surveyor without 
the expense of a surve(y, and in this way it would be very easy to 
compute the relative grades presented by several possible ways,. 
Grades and Drainage.-The steepest, most rugged and wildest 
portions of the county are found in parts of :Marion, Washington, 
Indian Creeik and Polk townships, where the roadways are so little 
traveled that the roads are little better than wen cleared pa,ths 
through the woods. The difficulties have also been so great that 
little effort has be.en made tOi locate and const.ruct these roads to 
advantage. That these difficulties are surmountable is shown in 
the few roads of the better class that pass through these parts. 
The U Monville-:Marrtinsville road, which passes through H ub-
bard's Gap, although unimproved with any road metal, could be 
made an exceUent road with a relatively small amount of grading, 
and by the use of the stream gravel of that section 0'£ the county, 
which will be described late,r, the cons.truction could bel comple1ted 
at a very reasonable cost, and would become a much traveled road. 
The several miles 0'£ road leading through the county and known 
as the Gosport and Columbus road, is an unimproved road and 
presents some very difficult problems along a considerable part of 
its way. 
Perhaps the greatest improvement that can be made in a road 
would be to lessen the grade. Such an improvement will be noted 
on the new stone road to be built in Indian Crook Township, 
Plate XVIII. 
View in quarry of Mitchell limestone. on farm of James Blair, northwest of 
Bloomington. 
View in quarry 01 Mitchell .limestone, west 01 cemetery, Bloomington. 
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passing through Buena Vista and along J .. ittle Indian Creek and 
over the ridges to the east, in such places as the route is changed 
from the old way to avoid the steep grades. 
In many parts of the county the connection between the valley 
and ridge part of the road involves steep grades, which invariably 
are much higher than is suitable for a good highway. Although 
a grade greater than 5 per cent. is impracticable, grades of 12 to 
15 per cent. are of frequent occurrence. ExamBles of such grades 
are found at Mt. Tabor; near Stinesville; south of the Reeves 
Schoolhouse; and west of the Cross Roads church. All the above 
are in Bean Blossom and Richland townships and are on im-
provfJld roads. Other such grades are fOlmd on the old State road 
north of Hindostan; on the Gosport and Oolumbus road, in Wash-
ington Township; and near t1?-e Precinct Ohurch, and several other 
places along the eastern part of Marion Township. In Olear 
Oreek Township very steep grades are found on the Ha,rrodsburg 
Pike, just east of the railway station, and also in section 13, near 
the township line. 
On many of the roads 10 per cent. grades are very common, and 
in a number of cases where the roads 'follow the section lines, 6 or 
8 such' grades occur in 1 mile. 
Such steepness in the ro~ds, together with the roughness of 
their surface, precludes economic hauling. The greatest load 
which can he hauled over a road is the load which can be haulerl 
through the deepest mud hole or up the steepest hill on that road'. 
The cost of hauling is, therefore, necessarily increased in propor-
tion to the roughness of the surface and the steepness of the 
grade. We find from Gillespie that "if a horse can pull on a 
level 1,000 pounds, on a rise of 1 foot in 10 he draws only 250 
pounds; that is, on a grade of 10 per cent. he is able to, draw only 
lit as much as on a level road, and that it costs 11/2 times as 
much to hflul over a road having a 5 per cent. grade, and 3 times 
as much to haul over one having a grade of 10 per cent. as on a 
level road." As a perfectly level road can seldom be had for any 
great distance, it is well to know the steepest grade allowable. 
"If the hill be one of great length, it is best to have the lowest 
part steepest upon which the horse is capable of exepiPg his full 
strength, and to make the slope more gentle toward~e summit, 
Plate XIX. 
Road-metal quarry in the Harrodsburg limestone, two miles southwest 
of Gosport, near River Bridge. 
Trench through deposit of cherty gravel, along Jack's Deffat Creek at 
StilJ(lsville. 
Plate XX,. 
Side view of stone crusher, showing elevator and box dump for loading 
the crushed stone in the wagons. 
View of quarry and crusher, showing the feeding of stone into the crusher 
and the means for scree~ing the crushed material. 
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to cQrrespond with the continually decreasing strength Qf the fa-
tigued animal." 
An essential feature of a good rQad is good drainage, and 
the principles, of good drainage remain practically the same 
whether the rQad be cQnstructed Qf earth, gravel Oil' stone. There 
are many places in the county where washQuts in the rQads are Oof 
very common occurrence. It is safe tQ say that if the stoop gradefi 
were properly reduced, 1-3 Oof the rQads nQW frequently rendered 
almost impassable frOom washQuts WQuld be free frQm the effects 
of such accidents. "The wear tQ a rQadbed increases with the 
velocity OIf the storm water flQwing down it, and the velocit~ de-
pends, primarily upon the grade." Aside from the grade the 
first demand of good drainage is to attend tOo the shape of the rOiad 
surface. On mOost Qf the imprQved rQads, Qf the county the surface 
has been crowned, or rounded up in the center, SOl that there is, a 
fall from the center to the s,ides, thus cQmpelling the water tOi flow 
rapidly from the surface into the gutters and ditches on the sides 
OIf the .roads. On SQme Qf the first improved rQads the surface 
has become almost flat and even in SQme cases depressed, SOl that 
the water is, nQt shed from the surface, but is absorbed by the 
material of the road. The material then loses its firnmess and 
yields to' the grinding action OIf the wheels of vehicles. The 
snrface thus becomes rutted and if nQt prQperly attended to at once 
is almost destrOlyed. When the water is' allOlwed tQ s,tand in the 
hOlIes in the roads., especially the earth roads, the rut!' become 
deeper and deeper, until the road becomes quite impassable, as is 
frequently found in many parts Qf the county during the winter 
and spring seasons. The earth roads in the8e parts. of the CQunty . 
where the wil is the stiff, red, residual clay of the Harrodsburg 
Limestone, become very bad even after a summer shower. In the 
Mitchell Limestone and the KnobstQne regions the roads become 
dry very much quicker,. and in this particular dOl not present as 
great a difficulty as to the drainage. 
The effect of locked wheels upon the surface Qf the road is 
readily seen on the hillsides Qf the earth roads and in many 
places Qn the impro'Voo stQne roads. The locked wheels OIf the 
heavily loatilrui wagons cut down through the surface and trenches 
,!lre formed down the slQpe of the hill. . Every wheel track om an 
1--
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inclined roadway becomes a channel for carrying down the water, 
and unless some means of turning the water 0'ff to the sides is 
provided f0'r, these tracks are quickly deepened into waterways 
and will destr0'Y the best improved roads; not only that, but such 
trenches bec0'me sources of danger to vehicles passing over such 
roads. 
Upon the steeper P0'rtions 0'f many of the r0'ads "water-breaks" 
o.r "breakers" have been constructed at, intervals of a fe,w feet, for 
the purp0'se of turning to one side the storm-water, and thus 
prevent the gullying o.f the r0'adway. These breakers are made in 
various ways; usually they consist of a mound of earth 0'r stone 
extending directly across the roadway. Although these serve very 
well their purpose of turning the water to the side, they forrm bad 
O'bstructiO'ns to travel and increase the work of a hO'rse hauling-
over them. In a few cases in the northeaste.rn part of the county 
these brookers consist of small logs placed across the road and 
cO'vered with dirt, thus making a very bad obstruction in the 
roadway. 
The specifications O'f the improved roads of the county as rer 
corded give but little definite ins,tructions as to the drainage con-
ditions. The following are the conditions as set forth in the rer 
ports which apply in a general way to most of the improved roads 
in the county: "The drainage shall be by side-ditches in all 
excavations and in an embankments under 1 foO't. These ditches 
shall be 1 foot wide at the bottO'm, 3 feet wide at the top and 1 
foot deep, and are to' incline parallel with the grade lines shown 
on the profile. Side~hill cutSI are to' be channeled off at the first . 
suitable depression. The cross drainage shall be by the best 
socket sewer pipe at least 22 feet 100ng and of the size and at the 
location shown on the profile, and the tiling must be laid deep 
enough to be out of danger of breakage by travel, and to ca,rry 
off water." 
Bridges.-No detailed examination of the bri~o-es was at-
tempted, though n0'te was made 0'ftheir general character and 
cQnditi0'n. They may be divided intO' 3 classes-wooden, iron, 
and st0'ne. Under the head bridges is included not Qnly bridges 
proper, but also culverts and smaller drains. The .rity of the 
small bridges, culverts and drains are 0'f wood. "They are in 
---------------------------~~ 
Plate XXI. 
Steam drill used in drilling for blasting in road· metal quarries and in places 
where deep cuts are to be made. 
Steam road roller used in Bloomington. Weight 12 tons. 
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I various stages of repair varying from t.hose newly built to those 
over which it is unsafe to ride. Over some of the larger streams 
are enclosed or covered wooden bridges. Iron bridges are, how-
ever, fast repla..cing the longer wooden spans, and stone and sewer 
tile are replacing the smaller bridges, culverts and drains. The 
bridge spedfications in general are as follows: "All bridges shall 
be constructed according to the section on Exhibit 'X.' The ma-
sonry shall be of the kind commonly known as broken range. 
No stone shall be used that is less than 6 inches in thickness, 1 
fOQt in length, and equal to 112 the thickness of the wall in width, 
and at least every third course shall be of a width or length equal 
to the full thicknesS' of the walls. The bulk-heads for sewelr tile 
shall be 1 foot thick and shall be capped with a stone their full 
length. and not less than 6 inches thick and of a width sufficient 
to over-jet the walls on either side OT end. All of the a,]ve to be 
of the size and style as shown in section on Exhibit 'X.' * * * 
All stone shall be laid in the mortar of 1 part cement an 2 parts 
of clean sand. Any mortar which has been mixed and a lowed to 
set will not be permitted to be remixed and used. * * * The 
box culveds at stations Nos. 1, 2, 3, etc., shall be covered with 
stone 6 inches thick and of a width sufficient to lap 1 foot on 
each wall. * * ·x· All wooden culverts shall be constructed 
of sound white oak timber of a strength sufficielnt to carry 60 
pounds to the square foot, with a safety factor of 4. The floors 
of the culverts shan be raised 1 foot above the grade line. All 
culverts shall be provided with hub-guards and hand-rails and shall 
be eighteen foot wide. The superstructure of all wooden culverts 
shall be built of rubble masonry in the following manner: Walls 
long enough to bear up the structure placed upon them shall be 
built; to these walls shall be joined wing wallS' elXtending from 
the main walls at an angle of 45 degrees for a distance of 9 
feet. These walls may be s,tepped by permission of the engineer 
in charge. All walls are to be laid in good cement mortar." 
In some of the stone abutments there are traces of weakness and 
disintegration, cauS&.l by the water and the action of the frost. 
One) of the items of cost in the construction of a bridge is that of 
the abutments, upon which the stability of the whc8f;tructure 
depends; it. is therefore important that they be properly located, 
Plate XXII. 
View on Eleventh street and Vernal Pike extension, showing foundation 
stone and placing of top dressing. 
Showing that fine gravel used as top dressing for stone on steep grades 
is soon deposited at foot of hill. 
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and this can be done only after a careful study has been made of 
the proposed bridge site. With the great. supply of stone at hand 
in Monroe CQunt.y the bridges as they are being built may at a 
very reasona.ble cost be made with unyielding foundations.. 
ROAD MATERIALS. 
The€lSSential qualities of a good road surface are hardness and 
smoothness at all times. These qualities are obb,dned, first, by 
properoollstruction; second, by the selection of a good road ma-
terial; and it is a matter of very great importance to determine 
before making the road what is the best available material to use 
upon its surface. The forces tending to destroy roads must first 
be considered in order to -see what qualities the stone must have 
to resist them; such forces are first, the we~r and tear of travel; 
second, the forces of nature. 
Monroe Oounty is abundantly supplied with stone and gravel, 
such as are of various values as road material, and are therefore 
of much significance to the road builder. Not only do the physical 
characteristic of the materials composing the ,'roadbed largely 
affect the permanency of the traveled way, but the character and 
distribution of the materials of t11e different portions of the county 
determine the: quality of the road metals which are actually placed 
upon the roads of the county. The character Qf the roadbed is of 
great importance, and depends largely upon the undmlying geo~ 
logical formation. The limestones, sandstones, gravels, sand, 
shales and clays present various conditions which are difficult to 
deal with, both in the preparation of the bed and in the surfacing 
of the road. Every year thousands of donal'S are spent for the 
construction and repair of the roads and it is the duty of the peo~ 
pIe of the, county to make sure that the best methods of con-
struction and the very best mate,rial at hand are used, in ordm that 
the cost of maintenance may not be too great. 
The specifications of the improved roads of the county as to the 
metal used are as follows: "The metal to be used upon the road 
shall be of the best hard limestone * * * and the contractor 
shall examine the quarries and satisfy himself as to the nature 
and location of the material befQre he bids * * '*"; the gravel 
used shall be of the best stream gravel." 
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In many places, however, the "best materials" have proven to 
be Qif little value, and in passing over the roads of the county, one 
can see the actual value o,f the materials used, as, regards the re-
sistance to wea,r and the cementing value. A great saving can be 
made if it. is known before building the road what is the best 
material to use. Although experience is t.he best. test of road 
materials, it WQiuld t.ake several years with very accurate recQrds 
tQi get results Qif any value, and the methQid would not be a prac; 
tical Qne. LabQiratory methods must therefore be used tQ deterr-
mine the wearing qualities of a rQad metal and its resistance to the 
weather, and such results are Qif great value, although the~ may 
nQit be as accurate aR might bel de~ired. 
With the descript.ions of the rQiad materials of the county 
given belQw will be fQund tables of laboratory tests made in the 
RQiad Material Laboratory of the United States De'Pa;rt.meni of 
Agriculture, Washington, D. C. These tests were made at the 
request, of W. S. Blatchley frQm samples t.aken from the locations 
described belQiw. The results Qif the tests and the actual showing 
of the materials Qin the roads of the county, as well as could be 
ascertained by a close study Qif the rQiads and the records available, 
are in very close accord, and such tests will no doubt be Qif prac-
tical use in the construction Qf the roads of -the county. 
LIMESTONES. 
The Salem or Bedford Oijlitic Stone.--This stone comprises 
an irregular st.rip t.hrough the county, beginning a little south of 
t.he river at the northwest corner Qf the county, and elXtending in 
a southeasterly direct.iQn, varying in .width frQim 1 mile to, 3 
miles near Bloomington. From there the belt turns slightly to the 
southwest and becomes wider as it approaches the southern limit 
of the cQiunty, unt,il it is almost 6 miles in width. The chief value 
of this stone is for building purposes, and for use in making 
Portland cement. This stQne has been used to some extent on the 
rQad passing thrQiugh the section Qif the county where it. is: found. 
The stone is soft and doos not give a lasting roadway; the cement-
ing quality is good, but it will not stand the grinding action. or 
the wheels as; do the harder stones. The planer dust, which can be 
had from the mills for the cost of transportation, has been used 
Plate XXIII . 
• 
View on West Pike at location of power house and lake of city water works . 
. .. 
View on Bloomington-Colnmbus Pike, near Stobo P. O. Foun'datlon, 
limestone; top-stream gravel. 
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in places as a top dressing for other stouer. Whe,re this stone has 
been used on much traveled roads, rapid wearing produces a sur-. 
face of dust that becomes often intolerable during dry and windy 
periods. When first placed upon the roads the "oolitic"s.tone is 
very white, but soon becomes of a dull slaty color. 
Although this limestone is not. an ideal one for road purposes 
it is the most abundant and accessible in the region in which 
it occurs and can well be recommended for roads where the hea,vi-
est traffic is not present. It is very certain that a more extended 
use of this stone will be made on the roads. through the quarry 
districts. Roads of greater durability could be constructed if the 
foundatiOOl were made of the "oolitic" stone and the top dressing 
be of harde.r limestone or of the che.rty and quartzitic gravel found 
in the same parts of the county; this gravel is a good binder and 
offers a strong resistance to wear. 
Results of Physical Tests of the Salem or Bedford "Oolitic" Limestone from the 
property of the Hunter Valley Qaarries, Bloomington." 
Specific gravity.. . . . . . . . . . . . . . . . 2.4 French coefficient of wear. 3.7 
Weight per cu. ft. ., ....... (lbs.) 149.7 Hardness ............ , ... -47.5 
Water absorbed per cu. ft .. (lbs.) 4.44 Toughness. . . . . .. . . . . .. .. . 4 
Per eent. of wear. . . . . . . . . . . . . . 10.8 Cementing value--Drry. . . . 18 
Wet.... 63 
"A very soft limestone, very low in toughness and resistance to wear, 
developing a good cementing value. Best suited for country-road traffic." 
-Page. 
A sample of the stone was analyzed by the chemist at, the same 
laboratory, with the following results: 
, 
Analysis of Bedford Oolitic Limestone from H"lMter Valley Quarries, Bloomington, 
Monroe .County. 
Per cent. 
Alumina (AI,O.) ................................................. Trace 
Lime (OaO) ..................................................... 56.10 
Magnesia (MgO) ................................................. Trace 
Insoluble in hydrochloric acid.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.12 
Loss on ignition ............ :.................................... 42.50 
Total ....................................................... 99.72 
The Harrod8b1~r,q Limestone.-This limestone is the surface 
stone alOOlg the eastern outcrop of the "oolitic," where it comprises 
a belt from 9,to 5 miles in widt,h. To the east there are detached 
patches of this stone capping many of the hills of the Knobstone. 
*For standard of comparison see 9. 79. 
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This stone is very fossiliferous, and also cont.ains great numbers 
of geodes and masses of "chert. The Harrodsburg, although not a 
hard limestone, is a much more durable ro'ad metal than the 
"oolitic." It has been used quite extensively on the roads of the 
county with fairly good results. The residual clay of this lime-
stone is very stiff, and a small amount of the clay used with the 
crushed stone aids greatly in binding the particles togerther. 
I In parts of the county where the Harrodsburg limestone was 
once the surface stone, the geodes and' cherty masses are found 
in considerable quantities along the streams" and are, of valne 
as road metal. The Upper Harrodsburg is, massive but not sO' 
firm and durable as the Lower. 
Results of Physical Tests of the Upper Harrodsburg Limestone from land of 
Indiana University, Bloomington. 
Specific gravity.. . . . . . . . . . . . . . . . 2.7 ' French coefficient of wear. 3.8 
Weight per cu. ft .......... (lbs.) 168.4 Hardness .. , ............. -14.5 
Water absorbed per cu. ft..(lbs.) 3.32 Toughness................. 6 
Per cent. of wear. . . . . . . . . . . . . . 10.6 O€menting value-Dry. . . . 19 
Wet.... 49 
"A very soft limestone, low in toughness, with very low resistance 
to wear. Develops good cementing value. Best suited for country-road 
traffic."-Page. 
Results of Physical Tests of the Lower Harrodsburg Limestone from roadside 
quarry on north pike, one and one-half miles north of Bloomington. 
SpeCific gravity.. . . . . . . . . . . . . . . . 2.6 French coefficient of wear. 7.5 
Weight per cu. ft. ......... (lbs.) 165.3 Hardness ............ " ... -3 
Water absorbed per cu. ft .. (lbs.) .97 Toughness. . . . . . . . . . . . . . . . 7 
Per cent. of wear. . . . . . . . . . . . . . 5.3 Oementing value-Dry. . . . 23 
Wet.... 62 
"A soft and brittle limestone, with rather low resistance to wear, but 
good cementing value. Best suited for highway and country-road traffic." 
-Page. 
Samples of both the Upper and Lower Harrodsburg limestones 
were analyzed at the same laboratory, with the following results: 
Analyses of Upper and Lower Harrodsburg Limestones from Monroe County. 
Upper stone. 
Alumina and iron oxide (AI20.+Fc,O.). . . . . . . . . . . . . . .. 0.65 
Lime (eaO) ....................................... 52.95 
Magnesia (MgO) ................................... 0.20 
Phosphoric acid (P20.,) ............................. . 
Insoluble in hydrochloric acid. .. .. .. .. .. .. ... .... ..• 3.~6 
Loss on ignition .•................................. 42.04 
Total .......................................... 99.60 
Lower stone. 
0.63 
50.50 
2.50 
0.32 
4.53 
41.65 
100.13 
I 
i 
Plate XXIV. 
stone road on which no screenings were used. One mile south Cross-
Roads Church. 
Outcrop of stone in roadway in the southwest corner of Bloomington. 
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The "Mitchell Lirnestone.-This limestone extends in the main 
from the north to the south side of the county along the western 
,edge of t.he Oolitic belt, and west almost to the county line t.o 
where the Eandstones appear as the chief surface stones with limee 
stone outcr?pping here and there. The Mitchell limestone oon~ 
sists of massive, compact layers of dark blue and gray limestones, 
with interbedded impure and fossiliferous limeston~s, shales and 
chert.. In the main this is a very hard limestone and is of great 
I value as a road ma,1Brial. It has boon used chiedly in the con-
struction of the stroots in Bloomington and on several miles of the 
best improved roads of the count;)'. As far as it is pOBsihlel to 
determine from statistics now at hand and by the actual wear on 
the roads the Mitchell limestone is the best road material in the 
county. 
Results of Physical Tests of Upper Mitchell Limestone from the land of James 
Blair, along the Ellettsville pike and Maple Street extension, Bloomington. 
Specific gravity.. . . . . . . . . . . . . . . . 2.6 French coefficient of wear. 13.4 
Weight per cu. ft .......... (lbs.) 165.3 Hardness .... " .. .. .. .. ... 9.3 
Water absorbed per cu. ft .. (lbs.) 1.7 Toughness ................ 13 
Per c.-ent. of wear. . . . . . . . . . . . . . 3 Oementing value--:-Dry. . . . 30 
Wet.... 41 
"A tough, hard rock with a fairly good l'esistance to wear and cement-
ing value.~uited for highway and suburban traffic."-Page. 
<~.~; 
Results of Physical Tests of the Lou'er Mitchell Lime~tone from the road· metal 
qaarry of P. M. Robinson, west of the cemetelY, Bloomington," 
Specific gravity ................ . 
Weight per cu. ft. ......... (lbs.) 
Water absorbed per cu. ft .. (lbs.) 
Per cent. of wear ............. . 
2.6 
162.3 
2.16 
3.5 
French coefficient of. wear. 11.5 
Hardness ............... " 10.5 
Toughness ........ ; . . . . . . . 12 
Oementing value-Dry. . . . 14 
Wet.... 74 
"A very hard limestone, rather high in toughness and resIstance to 
wear, developing a good cementing value. Should give excellent results 
under highway traffic."-Page. 
'For standard of comparison see p. 79. 
Plate XXV. 
View Bloomington-Ellettsville Pike, where creek crosses road. 
Showing the effect of summer showers on road in the residual clay of 
Harrodsburg limestone. 
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Samples of both the Upper and' Lower },Etchelllimestones were 
analyzed at the same laboratory, with the following results: 
Analyses oj Upper and Lower Mitchell Limestones jrum Monroe County. 
Upper 8tone. 
Alumina and iron oxide (AI20.+Fe20.)..... . . . . . . . . . . .50 
Lime (OaO) ....................................... 55.00 
Magnesia (MgO) ................................... Trace 
Phosphoric acid (P20.) ............................. Trace 
insoluble in hydrochloric acid. .. . . . . .. . . . . . .. .. .. ... 1.84 
Loss on ignition ................................... 42.69 
Totals ........................................ 100.03 
Lower stone. 
.50 
47.00 
5.29 
5.44 
42.03 
100.26 
The aborve mentioned quarry is the largest road metal quarry 
in the county. It has furnished much of the material for the 
city streeta, for consIderable of the country roads west of town, 
and during the past year has furnished several hundred yards of 
broken stone for repair work ()IIl the improved roads of the county 
within reasonable hauling distance. The chief reasons for this 
quarry now being so largely worked are its nearness to the city of 
Bloomington, the quality of the stone, and the saving in expense 
in moving crushers, etc. (see description of road machinery). 
The quarry on the property of James Blair was but recently 
opened, but it will prove to he a quarry of value, because of the 
value of the stooe, and the small amount of stripping necessary to 
make the stooe available. Two pieces of roadway just completed 
will show the value of this stone on much traveled ways, i. e., 
Eleventh Street extensi()lIl to the Vernal Pike and the Maple 
Street extension to the Ellettsville Pike. 
The showing of the .tests and the durability as shown' upon the 
roads where the stone has been :used, should lead to the Mitchell 
limestone being made the important source of road material. 
GRAVEr .. 
In the different parts 0'£ the county there are various classes of 
gravel of more or less value as road material. All these gravels 
have been used to some extent as road metal. In themselves they 
are not first-class, but when used as a binder or top dressing with 
crushed stone are very serviceable. Short distances have been im-
proved with these gravels alone, but in most places they have been 
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used with the stone, and in other places have been uS€d by the 
farmers and supervisors to repair earth roads. 
The best of these gravels is a ('..hert~ gravel found in consider-
able quantity along .T ack's Defeat Creek, especially in the vicinity 
of Stinesville. This material has boon used on the roads in part 
around Stinesville, :Ellettsville, and on the road betwoon Elletts-
ville and Mt, Tabor. When tested it shows a cementing value 
when dry of 23; when wet, 54. 
"Is a gravel which develops a good cementing value. Will do 
well for gravel roads or as: a binder."-Page. 
Along I~ittle Richland Oreek and its branches is found a gravel 
compOS€d of chert, geodes, sandstone, fragments of limestone and 
shale. This is plentiful south of Ranard Schoolhouse, S€ction 
29, Richland Township. This mixture is very suitable for road 
material and has been used on the improved roads in sections 
20, 21, 28, 29, 30, 31, 32 and 33, Richland Township. 
Along Big Richland Creek and the streams south there is It very 
similar gravel, but composed chiefly of sand, and fragments of 
sandstone and limestone. This hal'l been used in sections 31, 32 
and 33 of Richland Township, and wherever gravel has been used 
in the townships south. 
In the southeastern part of the county is a gravel which consists 
chiefly of geodes, chert, and the red residual clay of the Harrods-
burg limestone. There if> also a considerable amount of sandy 
gravel from the Knobstone. These are rued on some of the roads 
of Salt Creek Township. 
Farther north in the vicinit,y of Stobo and still farther north is 
a gravel composed of sandstone, geodes and shale. It has ,been 
used on the roads near Stobo and along Stephen'B Creek. 
In the northeastern part of the county there is a supply of 
gravel very similar to the last one mentioned, but also there is in 
addition glacial gravel. North of Hubbard's Gap, in Marion 
Townf>hip, are deposits of glacial material. This is found most 
plentiful along Robert's Creek and its tributaries and farther west 
along the valleys and the streams tributary to Hacker's Creek. 
Also south of the gap in the streams of Honey Creek is found 
sufficient glacial material to give durability to the stream gravel 
above mentioned, i. e., that consisting of sandstone, geodes and 
shale. No use worthy of mention has been made of this material. 
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From the description of the materials given above it may be 
seen that it is possible for Monroe County to have a varied assort-
ment of good roads. There are no improved roads in Marion and 
Polk townships, and of the total mileage of improved roads more 
than 50 per cent. is found in the three townships. of Bloomington, 
Perry, and Richland. Nine well improved stone roads lead out 
of the city of Bloomington to the different parts. of the county; 
of these tbe Bloomington and Whitehall road is probably the 
best, and the north pike is the one which has the most picturesque 
scenery. All these roads are much traveled, the wear and tear of 
the vehicles is very gl'eat, and too much care can not be taken in 
the construction and maintenance of such roads. The total mile-
age of improved roads as given is exclusive of city streets and 
roads improved by the farmers of the various townships. 
METHODS OF CONSTRUCTION AND MACHINERY USED. 
The Road-bed.-The right of way for most of the roads im-
proved is 40 feet in the clear. The road-bed proper in most cases 
is required to be 20 feet in width with the center line 6 inches 
higher than the outer edge. Other mattms in regard to the road-
bed must be determined by the location under consideration, by 
the materi[ll passed over, the natural drainage, the grades, etc. 
Surfacing.-The specifications state that the met.al placed upon 
the road shall be of gravel or crushed stone. Where the stone is 
used it is to be crushed' so that no piece will cube greater than 
2V2 inches or of such a size as will at its greatest diameter paS3 
through a 2lh-inch ring. The advantage oJ uniform size is ex-
plained by the fact that the strength of a broken stone road 
consists. in the firmness with which th0 different pieces are held 
together. If the stones are of various sizes, smaller ones will be 
found between larger ones, preventing the latter from coming 
together. "The metal is to be placed upon the road 12 feet wide 
or 6 feet on each side of the center line. It. shall be 1 foot deep 
at the center and 6 inches deep at the outer edge. The metrd 
shall be banked up a.t the sides with earth extending at least 2 feet 
from the edge of the metal. The met.al shall consist of 2 courses 
of stone-the first course shall be 9 inches deep and crushed so 
that no piece will cube greater than 2% inches; the top course 
shall be of sCl'eenings 3 inches deep." 
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The roads fo:rmerly built in the county have not been rolled 
with a steam roller. The roads which have been constructed would 
require from 1,600 to 2,000 yards of stone per mile and the tot.al 
cost. of the road would approximate $2,500 per mile. But where 
there is the heaviest. t.raffic the grade should be somewhat more 
than 20 feet, we will say 30 feet, with the metal 20 feet in width, 
and should he well rolled with a steam roller. Such a piece of 
road has been built from the corner of Thirteenth and Maple 
streets to the Ellettsville Pike. Such a road would cost from 
$4,000 to' $5,000 pe·r mile, but the increase in durability and the 
small cost of maintenanco would make it advisable to cornstruct 
such roads where wide roads are necessary. 
Steam Rollers.-As stated above, the steam roller has not been 
used on the improved roads of the county outside of the limits of 
the city of Bloomington, except on short extensions built in 1905. 
Such a roller as is used on the streets of Bloomington would now 
cost about $2,500. The weight is 12 tons. Such a roller is 
capable of climbing any grade that should be permitted on an 
improved stone road. The e,ngineer in charge would be paid about 
$2.50 per day, and he could roll about a mile of road in a day 
or about it half mile of surfacing in a day. Although the first 
cost would be great the roller is very lasting, and the better 
condition of the roads, and the saving to vehicles and horses, 
would more than compensate for the original cost.. The amount 
of fuel used would be about 600 pounds. of coal per day. The 
roller should be used both in the cornstruction and the repair 
of the roads. The road-bed should be carefully rolled, then the 
crushed stone placed upon the surface and rolled and finally the 
screenings be put in place and rolled. Every road is made 
smoother, harder; and better by rolling. If the rolling is not 
done in damp weather the surface shnuld be sprinkled in order 
that the best cementing results. may be had. 
CrusherSl.-The machines used in the county fnr crushing the 
stone for road purposes are shown in the illustrations accnmpany-
ing this report. These cl'Ushers have !1 capacity of 100 yards in 
10 hours. This material is crushed and the screen at the top of 
the carrier separates the material. The stone is crushed and de-
livered on the rnad for $1 per cubic yard. In the construction 
of a new road a quarry is usually opened at a place that will make 
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the materifll mo.st available, but on account of the cost of stripping, 
moving, crushing, etc., the owner of a crusher can not affo.rd to 
move to a new place unless he has a contract for at least 500 OT 
600 yards. Thus f01' repair work it is often necessary to haul the 
crushed stone for some distance, and often at a small additional 
cost per cubic yard. 
Steam Drill.-The steam drill as shown in the illustra,tion is 
used in the quarry to drill into the stone for the purpose of blast-
ing the material in order to get it rHady for the crushe,r .. The drill 
is used in many places where roads are being constructed and it is 
necessary to cut through the stone to lessen the grade. 
Other Tools.-The graders, scoops, plows, shovels, picks, mat-
tocks, sledges and axes are the other necessary tools. "The con-
tractor is required to. furnish all tools, material and labor neces-
sary fo.r the construction of the road. All work must be do.ne in 
strict acco'l'dance with the pro.file and to the satisfaction of the 
county commissioners and the engineer in charge." 
While the success of any particular class of work depends 
largely upon the use of proper toQtls and machinery, the amoont 
of improvHd road machinery owned within the county is very 
small, and before the county can have the best possible roads it 
must be supplied with the requisite implements. 
Broad Tires.-·Wide tires are road makers. It is generally ad-
mitted that broad tires are an advantage to. the roads, and it has 
also been proven that they also benefit those using them. The 
greater number of tires used in the county are less than 3 inches 
wide. Most of the tires are 2 and 2% inches in width, and some 
are only l%-inch tires; such are very injurious to the roads. 
SURVEY RECORDR, MAIL RoUTES, GUIDE-BOARDS, DOUBLE 
TRACK, ETC. 
Plats and Records.-All the roads should be surveyed and 
accurate plats and records preserved for :future reference. The 
property boundary lines should be made very definite. Often the 
"middle of the ro.ad:' is a very indefinite line, which changes 
position every time a fence is repaired. 
Mail Routes.-There are in the county fifteen rural routes, in-
cluding one that goes oot from Gosport and touches the northern 
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side of the county. These routes serve approximately 7,500 
persons. 
Gu.ide-boa,rds.-There are but few guide-boards in the county, 
and a greater number of these- guides placed at the cross-roads 
would be great convenience to travelers. They should be well 
made. The habit of using guide-boards as a target and destro~ing 
them is inexcusable, and persons injuring them shGuld be 
punished. 
Double Tracks.-While there are no roads in the county where 
double tracks were originally constructed, there are places where 
double tracks have been fOormed by persOons seeking tG keep Gff the 
stone road in the dry summer weather. The best example Gf this 
is on the Columbus rOoad east of Bloomington. The,se side tracks 
are a saving to the stone rGad. The dirt roads wear down more 
rapidly and are soon at a lower level than the stone road, and are 
sometimes cut so far below as to form a dangerous ·bank. 
The stone roads constructed of the best material and kept in 
perfect condition are the most satisfactOory, the cheapest, and most 
economical roads that can be cGnstructed. The good rOoads being 
constructed will lead the people of the county to appreciate good 
highways and gradually all the important roads will be imprOoved. 
When the economic value alone Oof the good rOoads is considered it 
will be seen that the mOoney spent is paying handsome dividends. 

Sl<JCTION XIV. 
THE ROADS AND ROAD MATERIALS OF A PORTION 
OF SOUTHWESTERN INDIANA. 
EMBRACING THE COUNTIES OF DAVIESS, PIKE, GIBSON, POSEY, 
V ANDERBURGH, WARRICK, SPENCER, DUBOIS, PERRY, 
AND CRAWFORD. 
By A. E. TAYLOR. 
The area treated in this section comprises about 3,845 square 
miles of southwestern Indiana and embraces the counties above 
mentioned. 
Although this portion of Indiana has been noted for its poor 
roads and cheap land, the efforts put forth in road improvement 
during the past 6 years have wrought a marked change. The 
miles of improved roads have been more than doubled, and several 
counties which previously contained no road improvement now 
have from 20 to 90 miles. The farms. along these roads have also 
become more valuable; not merely on account of an available 
market at the time of the year when prices are at their best, but 
because of numerous improvements in buildings, fences and tiling. 
The improved road is truly a great incentive to industry. To 
fully appreciate this, one only needs to pass from a neighborhood 
of southwestern Indiana where the roads have been improved and 
the farms have been made to correspond, into another section 
where the roads are unimproved, and note the old dilapidated 
buildings and fences. The land is just fiS fertile as that. along the 
improved road, but the farmer is discouraged because he can not 
market his crops, except in the busy season of the year, at a time 
when the prices are at their lowest. He can not send his children 
to the high school 6 or 7 miles distant unless he goes to consider-
able expense and at the same time be deprived of their presence. 
He can not get the benefit. of the free rural delivery, and is thus 
(969) 
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shut off, to a considerahle extent, from what is going on about him. 
These are a few of the many reasons why he has not the ambition 
and pride to improve his farm and home. 
KIND OF ROAD MATERIALS. 
The availabJe road materials of this area are gravel and lime-
stone. The gravel, as the writer will generally use the word, will 
include, strictly speaking, the following: (a) A fine medium 
sand, 1-100 to 1-40 inches in diameter; (b) a medium sand, 1-40 
to 1-8 inch in diameter; (c) a coarse sand, 1-8 to 3-8 inch in 
diame1er; (d) a roofing pebble, 3-8 to 7-8 inch in diameter; (e) 
a gravel, 7-8 to 2 inches in diameter. Anything larger will be 
termed a boulder, and any sand smaller than 1-100 of an inch will 
be known as a fine sand. Only when the word gravel is used to 
mean the percentages of the various sizes of mate['ial in a deposit, 
will it mean from 7-8 to 2 inches; as, for example, when we say 
10 per cent.. coarse sand, 50 per cent. roofing pebble, 30 per ce!llt. 
gravel, and 10 per cent. boulder. The word ferruginous means 
a rock containing red iron O'ldde; argillaceous means clay-like, 
and argillite is an indurated form of shale. Phenocrysts refers 
to the large crystals or grains in the fine grained rocks. 
Gravel.-With the exception of the flood plains, terraces and 
bars' of the Wabash, gravel beds of economic importance are rare,ly 
found. Besides the deposits along the Wabash, the only workable 
ones known are located in a stream bluff of Gibson County, 1 
mile north of Princeton; in the terraces of Black River in north-
ern Posey County; in some bars of the Ohio River a mile east of 
West Franklin; and possibly in the bluffs of the Ohio at Can-
nelton and Tell City. The only deposits worthy of our notice here 
are those, along the Wabash and Black rivers. 
These deposits are mingled with a large portion of fine sand, 
which has to be screened. They are also almost froo from clay, 
which causes them to be extraordinarily slow in packing. This 
slowness in packing permits the gravel to> rub wgether and work 
off at the sides of the road, thus causing a rapid wearing down by 
friction and a frequent grading of the road. If 6 to 10 per cent. 
of clay in some way could be supplied it would cushion the indi-
vidual pieces from one another, thus doing away with a large 
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amount of friction, and would keep the mateTial in its place. 
Furthennore, it would very soon cause the road to become hard 
and smooth, thus getting rid of the cumbersome hauling through 
a loose gravel. Outside of the amence of clay, this gravel is of a 
very good quality. The amount of o'Xidation is low and the rook 
percentages are about 43 limestone, 18 chert, 14 granite, 11. 
quartz, 6 diorite, 6 shale, 1 argillite and 1 slate, thus giving us a 
high percentage of the harder and more durable rocks. 
Limestone.-In this portion of Indiana limestone is much more 
available, has a greater durability, is more used and gives better 
satisfaction than the gravel. It is found, more or les8, in all of 
thes.e counties; the limes.tones of the Lower Oarboniferous or Mis-
sis.sippian and Coal Measures occurring in Crawford, Perry and 
Dubois counties, and the Coal Measure limestones in the re-
mainder of the area. 
The Ooalllfeasure limestones appear in a great variety of colors 
rtIld qualities. A black dolomitic limestone, with a low degree of 
hardness, a fair degree of toughness and durability, and a good 
cementing value, is found in northern Pike and Gibson counties. 
A gray, medium grained rock, with a medium hardness, occurs 
in Posey, Vanderburgh and southern Gibson counties. A hard, 
tough ferruginous limestone, with a high cementing value, out-
crops in Warrick and SpenceT counties. The Huron rock of the 
Lower Carboniferous, which is found in the stream beds and bluffs 
of eastern Perry, northeastern Dubois, western and central Craw-
ford, ranges from a, blue, fine grained to a gray, coars.e grained 
stone. Taken as a whole, the durability of this rook is probably 
superior to those of the Coal Measure rocks. 
The limestone, which is being used most in this area for road 
building purposes, is the Mitchell of the Lower Oarboniferous. 
It occurs in eastern Crawford Oounty, and is quarried on a large 
scale at Marengo and Milltown. Several hundred miles of road 
have been built with this stone during the last 6 or 7 years. In 
general it is showing, where the roads are propeJ'ly graded and 
ditched, a veJ"y fair durability. TheJ"e iSI, however, a considerable 
difference in the character of the road metal obtained from the 
Mitchell fonnation. Some of the material is a, bluish, flne grained 
stone; other has a grayish color and is medium 01· coarSB grained. 
Some of this rock, which is infeJ"ior in quality, contains streaks of 
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iron oxide. There streaks are lines of weakness, along which the 
stone is likely to break upon being subjected to pressure or a 
blow. 
A great many localities of this area are fr()llIl 5 to 15 miles from 
a railroad, but at the same time have more or less limestone out-
cropping in the stream beds and valley sides. These same neigh-
borhoods, in almost all cases, are without any impro'Ved roads. 
For such the writer will suggestl a portable crusher that can be 
moved from place to place with little expense. With this 10 
men can turn out from 40 to 60 cubic yards per day at a cost 
ranging between 50 and 70 cents per cubic yard. At such a cost 
a rather inferior material might be the most, practicable for the 
local use. 
DA VIEBS OOUNT'Y. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430 
Population in 1900 .................................. ··········· 29,914 
Miles of public roads. . . . .. . . . . ... . .. . . . . . . . . . . . . .. . . . . .. . . . . . . . 860 
Miles of improved roads.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 
Percentage of roads improved.................................. 12.3 
Miles improv,ed with gravel. ...... , ........ , ... ... ... ... ... .. .. . 70 
Miles improved with crushed stone ............................ , . 36 
Average original cost of gravel roads per mile ........ , .. .. .. .. .. $1,875 
Average original cost ofs,tone roads per mile.. .. .. .. .. .. .. .. .. .. $2,125 
Total original cost of improved roads .......................... , .$208,050 
Miles of improved roads (gravel) built in 1906. .. .. .. .. .. .. .. .. .. 70 
Miles of improved roads (stone) built in 1905. .. . . .. . . . . . . . . . . . . . . 36 
Miles of improved roads (gravel) contracted for 1906. . . . . . . . . . . . . 33 
Miles of improved roads (stone) contracted for 1906 ............ , . 10 
First improved roads built .................................... , . 1903 
Satisfaction of farmers with investment in improved roads. . . . . . . Good 
Authority ................................. Thos. Nugent, County Auditor 
S'eparated :from the Illinois State line by Kno~ County is 
Daviess', in the southwest portion of Indiana. The West Fm'k 
of White River forms its western and the Eas.t Fork its. southern 
boundary, the two uniting at the southwestern corner. 
Almost the entire county has for its surface formation the 
Coal lfeasure rocks" the Mansfield sandstone outcropping along 
the streams of the northern and eastern parts. The limestone, 
which outcrops only in a few places near the East Fork of White 
River, will be take'll up later. The drift, which ranges between 
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DAVIESS COUNTY. 
Fig. 54. Illustratiug the di!;tribution of road Dla~erials in Daviess County. 
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o and 90 feet in thickness with an average of less than 20 feet, 
covers most of the natural outcrpp..s. 
The topography of the northeastern part of the county is 
broken by sandstone ridges, bl:lt advancing west and southwest. this 
quickly gives way to a rolling country, and this in turn to a level 
smface. N um~rous prairies are found along Smither's and Prai-
rie creeks, where lakes or swamps once existed. In the southern 
portion of the county, the larger trihutaries of the, West Fork of 
White River have cut very pronounced valleys, which give a, hilly 
surface. 
Three railroads traverse this county, the Southern Indiana 
from east to west across the northern third, the B. & o. S.-W. 
from east to west a little south of the center, and the E. & I. the 
western third from north to south. 
For road building materials, this is one of the pom·est counties 
of the State. The only known sources are the gravel deposits in 
the bars and flood plains of the West and East Forks of White 
River, in small pockets along Prairie Creek and near Cannels-
burg, and the limestone at Hudsonville and at a. few places along 
the East Fork of White River. 
GRAVEL. 
A gravel bar belonging to T. Hill is found in the West Fork of 
White River 1 mile north of Maysville. This bar has an area of 
1112 acres, and is made up of gravel and fine sand, thoroughly 
washed. The sizes of this material are 45 per cent. fine to a fine 
medium liand, 45 per cent. fine medium to coarse sand, 6 per cent. 
roofing pebble and 4 per cent. gravel; and the rock percentages 
are 41 limestone, 30 crystallines, 11 argillaceous chert, 10 slate, 
6 chert and 2 sandstone. Before this material can be used for 
road pU~'les it has to be screened. The absence of clay makes 
it very slow to pack, and requires frequent grading to keep it from 
working off from the roads. Until it becomes packed traffic over it 
is carried on with conside!l"able difficnlty. 
Immediately west of Cannelsburg and north of the B. & o. 
Railroad, a good quality of gravel is reported beneath the ground-
water level. Tests have shown the extent to be several thousand 
square yards and the stripping to be from 10 to 15 feet. The 
depth of the bed has not been determined. 
~- -------------
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In the :flood plain of Prairie Creek the writer made 4 tests 
by driving down a lYz-inch pipe on the Brady farm in the east-
central part of section 27 (4 N., 6 W.). He tested to a depth 
of 10 foot and found in the first te,st 5 feet of a material running 
5 per cent. clay, 3 per cent. fine medium sand, 2 per cent. medium 
sand, 5 per cent. coarse sand, 35 per cent. roofing pebble, 50 
per cent. gravel; 2 feet of mud with a little gravel; and 3 feet of 
a material running 10 per cent. fine medium sand, 25 per cent. 
medium sand, 30 per -cent. coarse sand, 30 per cent. roofing pebble 
and 5 per cent. gravel. No bottom was reached. Seventy foot 
from this test another showed 4 feet of stripping, 4 feet of a ma-
terial made up of 1;2 clay and 112 medium sand, and 2 feet of a 
good sized gravel. The other 2 tests showed only a clay, fine sand 
and fine medium sand. All of the gravel lies beneath the ground-
water level. Further tests may possibly locate a practicable 
deposit. 
An average of 4 samples gives the following rock percentages; 
40 sandstone, 19 chert, 14 quartz, 12 argillaceous chert, 12 
granite and 3 andesite. All of these rocks are highly weathered, 
and the sandstone is useless as a road material. Some of the 
granite and andesite are so oxidized that they can be crumbled 
in one's fingers. Although this vicinity is 7 miles from a railroad 
and no other road material is known, the writer believes that un-
less a larger deposit is found and a better quality of gravel, it 
would be cheaper in the.lcng run to haul a good crushed limestone 
from the nearest railroad switch. 
The gravel used on the Washington and Evansville road near 
Washington was shipped from Elliston, Greene County, where 
it was obtained from a bar in the West Forrk of White River. The 
rock percentages are 68 limestone, 18 crystallines, 8 argillacoous 
chert, 4 shale and 2 chert. This material is of a good size and 
little oxidized, but is too low in clay to pack readily. HQlWeveiI", 
when it does become packed, it makes a smooth and durable road 
for a gravel, but the wearing qualities are not equal to a good 
CT'Ushed limestone. 
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LIMESTONE. 
The only known limestone that is at all promising for a road 
metal is found at Hudsonville and in the north-central part of 
section 8 (1 N., 6 W.), in the bed of a tributary to the East Fork 
of White River. The limestone at Hudsonville is found outcrop-
ping in the side of a small stream vallelY. It is also found 70 
yards back from thel valley, 32 feet beneath the surface, in the side 
of a dug well. Here 3 feet of it were passed through. It has a 
gray color, is hard and contains no impurities. It is very probable 
that careful investigation will locate enough of this material to pay 
for setting a portable crusher. 
The stone of section 8 is a dark, soft limestone, containing some 
shale and other impurities. Although a large quantity seems to be 
available, the writer does not think it advisable to use it for a road 
metal, because of its softness. and impurities. It would not be 
likely to be very durable. It may be that other portions of this 
formation are of a better quality, since a similar co~ored lime-
stone, without impurities, is being quarried and crushed a little 
farther down the river in Pike County. This rock seems to be, 
durable and is giving good satisfaction. 
Ten miles of road in the vicinity of Odon have been built with 
the Bedford stone. This stone seems to be rather' soft and is net 
giving the best of &atisfaction. 
PIKE COUNTY. 
Area in square miles .... , ..................................... . 
Population in 1900 ....................... ······················ 
Miles of public roads ............ , ........ , ............. " .. , .. . 
Miles of improv,ed roads .......... , ....... , ................. , .. . 
Percentage of roads improved ................................. . 
Miles improved with gravel* ................................... . 
Miles improved with crushed stone ............................ . 
Average original cost of stone roads per mile ................... . 
T'otal original cost of improved roads .......................... . 
Annual cost for repairs per mile on stone roads 2 years old ..... . 
Miles of improved road (stone) built in 1905 ..................... . 
First improved roads built ..................................... . 
336 
20,486 
1,200 
36.4 
'3 
None 
36.4 
$2,530 
$92,100 
$100 
10 
1902 
Satisfaction of farmers with investment in improved roads ... , .. . Good 
Authority .............................. T. W. Basinger, County Auditor 
·About .me-half of the roads have a top dres,ing of White River gran\. 
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This county lies in the southwesteTll part of the State, south 
of Daviess and Knox, west, of Dubois, north of Warrick and Gib-
son, and east of Gibson. White River forms the northern boun-
dary and drains the northern third. Patoka River :flows from east 
to west across the oonter and drains the greater portion. 
The bed rocks of the entire county belong to the Ooal Measures 
orf the Oarboniferous Period. The drift covers theiSe in the 
northern portion. The surface near White River is dissected by 
the drainage, but south it becomes level or rolling until the slopes 
and broad bottoms of the Patoka River are reached. South of 
the Patoka River the land becomes hilly and graws more and 
more so until the divide between this river and the Ohio i~ 
reached. 
", /I " '- ,. .. ' 
',.' 
:t '6 if 1. I iii: ':J '~~.. .. " ,,~ .. 
.,.' " :.." ,. H Ila) ".t u '" .. r •• ., .... ,. Sf ~ 
~WNW~u- '~~~"~~I ¥I«~ 
• .' ? v, "ir':"'~' • < 
'p,~ '" o· Ie' f'.4 ' ~ ,-
~~. " "1 ,..;:: ~"~ N .. ).. " .:;a 
,,~. .. or ". .. • .,. ~., •• '-:-~ .: 
• :.~ ~~ .... ~ <t IJ ),I. as • .,,' I'"" I U. ., 
. • • • ~ 't. 6 11l~ 'J.! l J;!" tr' 
M 1. ~'''rlli\ ' .. II . . 
"".;p I) ~ , •• :~,jtk., " 
,I, ... '., ., '9 ... v.: 
Fig. 55. illustrating the distribution of road materials in Pike County. 
62-G80}0&,,,. 
978 REPORT OF STATE GEOLOGIS1'. 
Only 2 railroads are found in this county, the E. & I. crossing 
from north to south, a little west of the center, and the St. Louis 
Division of the S'outhern from east to. west near the center. 
Road materials are very scarce, no gravel being present ex-
cept some sand bars of White River 1% miles northeast of Peters-
burg, which contain only a low per cent. of gravel. The principal 
limestone outcrops are within from ljz to 2 miles of the E. & 1. 
Ry. between Hedden and Rogers; along Harbin's Creek northwest 
of Union, and about a mile northwest of Coats Spring. For 
road building, part of the crushed limestone is shipped in from 
Milltown and part is obtained from the quarry belonging to J. 
lL Kinman, in the northwest quarter of section 13 (1 N., 8 W.), 
on the land of L George. 
The stone obtained from. the Kinman quarry is a black lime-
stone with a medium hardness. This rock has been used on the 
roads for the past 3 years, and is generally claimed to be wearing 
as well and giving as good satisfaction as that shipped in. The 
writer, however, is of the opinion that its durability can be better 
determined after it has been on the road a few more years, since 
both this stone lind that shipped in are only beginning to wear 
down. In the quarry it is very well bedded and jointed, occurring 
in 6-faced prisms with acute and oblique angles between the 
faces. It lJas been taken out to a depth of 8 feet. Although tests 
have not been made, it is very likely that much more than a 
workable amount is available. 
The results of the tests of the U. S. Road Testing Laboratory 
on a sample of this rock are given herewith as follows·: 
Results of Physical Tests of the Carboniferous Limestone from the J. M. Kinman 
Specific gravity ................ . 
Weight per cu. ft .......... (lbs.) 
Water absorbed per cu. ft .. (lbs.) 
Per cent. of wear ............. . 
quarry. * 
2.75 Flench coefficient of wear. 8.1 
172 Hardness ................ -22.5 
.81 Toughness. . . . . . . . . . . . . . . . 9 
4.9 Cementing value-Dry. . . . 24 
Wet.... 71 
"A very soft but fairly tough rock with a good cementing value. 
Best suited for country-road traflic."-Page. 
Samples of the stone were analyzed at the same laboratory, 
the results being as follows: 
*For standard of comparison see p. 79. 
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Analysis of Carboniferous Limestonefrom J. M. Kinman quarry. 
Per cent. 
Alumina (AI20.) ................................................. 2.45 
Iron oxide (Fe20.) ............................................... .50 
Lime (OaO) ..................................................... 9.60 
Magnesia (MgO) ...................... ;. . . .. .. . .. . . .. .. .. . . .. . . ... 2.71 
Phosphoric acid ................................................. .15 
Insoluble in hydrochloric acid.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7~W6 
Loss on ignition ................................................. 12.14 
Total ............. <';......................................... 99.61 
On the ,Joseph :McCarty property and adj acent farms in the 
sorutheast quarter of section 15 (1 S., 8 W.). are numerous out-
crops of a gray limestone, with a medium hardness. Where ex-
posed to the weather it has taken on a very irregular cracking, 
which is due to a more or less heterogeneous composition and a 
differentiation in expansion and contraction. At least 200,000 
cubic yards of this rock are available. 
In the vicinity of the :McCarty outcrop all of the roads are 
dirt and the people are very anxious for improvements. Two 
sources present themselves, the shipping of stone to the nearest 
railroad switch, which is about 1 mile west, or the setting up of a 
small portable crusher at some of the outcrops heretofore men-
tioned. An examination of the results* of the tests of the U. S. 
Road Testing Laboratory on a somewhat similar limestone found 
in a quarry at Laubscher :Mills, of Vanderhurgh County, may be 
of some assistance in determining the more practicable source. 
Along Harbin's Creek and about a mile southeast of Union, 
limestone is reported that is similar to this on the :McCarty place. 
The limestone obtained from the drainage canal, about 3% miles' 
south of Petersburgh, and used in the building of the road in this 
locality, also appears similar to the McCarty stone. 
On about 100 yards of the road, which was built a, couple of 
years ago with the stone obtained from the excavations of the 
drainage canal, in the northeast quarter of section 16 (1 8., 8 
VV.), sandstone was used as an experiment. Where the stone of 
the remainder of the road has scarcely bEboun to wear down, the 
sandstone portion is very smooth. This fact is pointed to by 
many as showing the splendid quality of sandstone as a road build-
ing material; but on the other hand it shows it to be very low in 
~3ee p. 992. 
980 REPORT OF STATE GEOLOGIST. 
its durability and wearing quality. Where the limestone can, 
for a long time, withstand the grinding and friction produced by 
the wagon tire and the horse shoe, the sandstone crumbles readily. 
In Orange, 'Martin and Greene counties and other place,s where 
sandstone has been used as a road metal, it has proven a failure . 
. 
GIBSON OOUNTY. 
Area in square miles .......................... " .............. . 
Population in 1900 ..... ' ....................................... . 
Miles of public roads .......................................... . 
Miles of improved roads ....................................... . 
Percentage of roads improved ................................. . 
Miles improved with graveL .................................. . 
490 
30,099 
1,350 
136.87 
10.1 
31.85 
Miles improved with crushed stone............................. 105.02 
Average original cost of gravel roads per mile. .. .. .. .. .. .. .. ... $2,659 
Average original cost of stone roads per mile ..... " . . . . . . . . . . . .. $2,431 
Total original cost of improved roads ........................... $380,060 
Miles of improved road (gravel) built in 1905. . . . . . . . . . . . . . . . . . . . 5.3 
Miles of improved road (stone) contracted for 1906. . . . . . . . . . . . . . 2.3 
First improved roads built..................................... 1899 
Satisfaction of farmers with investment in improved roads....... Good 
Authority ............................ Harry R. Embree, County Auditor 
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Fig. l5e. Illustrating the distribution of road materials in Gibson Qounty. 
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Gibson County, which is one of the largest of the State, is 
found on the Illinois and Indiana line in southwestern Indiana. 
Its extreme length from east to we~t is 36 miles, and from north 
to south 25 miles. The entire surface is covered by the Coal 
Measure rocks of the Carboniferous Period. The topography 
of the c;astern part is hilly, but the western half il3 gently roning 
or level, large areas of bottom land being present. 
The transportation facilities are fair. The Evansville & Terre 
Haute, running north and south, and the St. Louis DivisiOon of 
the Southern, running east and west, intersect at Princeton. The 
Mt. Vernon Branch of the E. & T. H. cuts the southwestern fourth 
and the E. & I. the southeastern corner, while the Peoria DivisioiIl 
of the Illinois Central touches the southwestern cOomer. An inter-
urban traction line runs south from Princeton to Evansville. 
This co'unty, for southwestern Indiana, is fairly well supplied 
with road building materials. All along the terraces and flood 
plains of the Wabash and somewhat of the Patoka River are large 
deposits of gravel and sand. It is also found in the stream 
bluffs about a mile north Oof Princeton. Limestone, which seems 
to be suitahle as a rOoad metal, is found 1% miles, north of Prince~ 
ton, and in a ridge, which extends for about 5 miles in this county, 
a few milffi nOorth, northeast and east of \Varrent()n. 
At present the main sources Oof the road materials being used 
in the county are th(, limestone shipped from MilltOown, the car-
bonaceous limestone obtained about 11/2 miles norrtheast of Prince-
ton, and the gruvel taken frOom a river bar at Hazleton. 
GRAVEL. 
Numerous dug wens have shOown abundance o.f gravel and 
sand in the broad terraces and flood plains o.f the Wabash River, 
but because o.f its inavailabilit.y it has not been used. Because of 
fineness, screening in almost all cases would have to be resOorted 
to. In both the northern and southern parts of sections 20 and 
21, and in the northern parts of 28 and 29 (1 S., 11 W.), dug 
wells have shOown the gravel to occur within from 4 to. 20 feet of 
the surface. In the southeast quarter of section 23 and the eastr 
central part of section 20 (3 S., 13 W.), a good quality o.f gravel 
is rep()lJ"ted within a few feet of the surface. 
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Since the grelater part of this gravel is berneath the ground-
water level, it would be necessary to use a gravel* excavator or 
endless chain to lift it out. 
The gravel obtained from the bars, near Hazleton, is VffrY free 
from clay, which causes it to' pack very slowly on the roads. 
Gravel, which was put on the road one-half mile east of Fort. 
Branch 18 months ago, has scarcely commenced to' pack, and vro;y 
frequent grading is necessa.ry to keep it on the road. If some 
clay could be added to this material it would make it pack more 
quickly and wear longer. The rock percentages are 47 limestone, 
26 crystallines, 12 chert, 12 argillaceous chert, 2 shale and 1 slare. 
About 11;2 miles north of Princeton on the Robert Mitchell farm 
• is a bed of gravel and clay O<'.curring in a stream bluff. In this 
bluff the bed has been found, by digging and ground-hog excava-
tions, to have a depth ranging between 20 and 90 feet without any 
bottom being reached, a length of 300 feet and a width of 115 feet. 
Abrupt gradations of the gravel intO' clay are frequent. The rock 
percentages are 26 very hard, chert.yargillite, 24 soft shale, 23 fer-
ruginous, argillaceous chert, 10 quartz, 6 indurated shale, 6 sand-
stone, 3.5 granite, diorite and andesite, and 1.5 limestone, and the 
sizes range from a fine sand to' a medium-sized gravel. The clay, 
which occurs with this gravel, is very calcareous and makes a splen-
did cement. It has cemented the gravel so well together in places 
that it comes out in great masses. On the road this gravel packs 
very quickly and seems to be very durable. Some of it was used in 
front of ~Ir. Mitchell's house, 35 years ago. Since that time it 
has been driven over a great deal, but still remains as a hard, 
smooth bed. 
LIMESTONE. 
Small quarries are located about two miles northeast of Prince-
ton, near the northeast corner of section 4 (2 S., 10 W.), and the 
central part of the same section. The rock obtained in these is 
a sO'ft to medium, bluish black limestone, which occurs in beds 
ranging from 1 to 3 feet in thickness. It is very similar to the 
stone found at the J. J\,f. Kinman quarry, north of Petersburgh, 
Pike County. The jointing and bedding is very good. Where 
the lime hgs dissolved out along the bedding plains, a ferruginous 
argillite is left, which is as hard as the limestone. 
"See p. 124. 
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Samples tested at the Road Laboratory at Washington, D. C., 
shocwed the following results: 
Results of Physical Tests of Carboniferous Limestone from near Princeton, 
G-ibson County. 
Specific gravity .... , .. .. . 2.7 Water absorbed per cu. ft .. (lbs.) 1.13 
Weight per cu. ft ... (lbs.) 168 Oementing Vlalue-Dry.. .. .. .. .. . 021 
Wet ........... 191 
"Not sufficient material for tests other than those given above. The 
stone shows excellent cementing value and should make a very good 
binder."-Page. 
Samples of the stone analyzed at the same laboratory shQwed 
its percentage compositiQn to be as fQllQws: 
Chemical Analysis of Carboniferous Limestone from near Princeton, Gibson County. 
Per cent. 
Alumina (AI.Os ) ••••••••••••••••••••••••••••••••••••••••••.••••• 1.36 
Iron oxide (Fe.O.) ......................................... ······ 2.44 
Lime (CaO) ..................................................... 39.00 
Magnesia (MgO) ........................................... :.... 7.61 
Phosphoric acid (P.O.) ................................... · ... ···· .15 
Insoluble in hydrochloric acid ............................ ·· .... ·· 8.75 
Loss on ignition .......... ;..................................... 40.47 
Total ....................................................... 99.78 
Although sufficioot time has not elapsed to' get a good compari-
. son of the durability of the Princeton stone with that shipped in 
from Milltown, it seems to be wearing fully as well. The amount 
of this material available has not been determined, but it is likely 
that careful tests will show at least a workable amQunt. 
The limestone ridge extending through sections 21, 22, 28, 
27,34 and 35 (3 S., 10 W.), and 2, 11, 12, 14 and 13 (4 S., 10 
W.), was examined by the writer, also that on the W. Karnes 
place in the sQutheast quarter of section 21 (3 S., 10 W.). Here 
the limestone is in small knob-like hills, which rise 15 to 30 feet 
above the adjacent region. It occurs in beds from 2 to 3 feet 
thick, has a light bluish colo!!.' and is well bedded and jointed. 
It has a fai!!.' degree of hardness and toughness, and appears very 
similar to the rock found at Laubscher Mills, of Vanderburgh 
County. Although it has not been used in road building, it prob-
ably will, because of its availability, be suitable for the local build-
ing and !!.'epair wQrk. 
In the bluffs of the Sooth FQrk of the Patoka River, a few hun-
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dred yards southeast of where the E. & I. Ry. crosses this stream, 
and 2V2 miles northeast of Oakland Oity, is a rather extensive 
outcrop of a gray limestone with similar physical characteristics 
to that of the limestone found on the McOarty place, in Pike 
Oounty. Probably 100,000 cubic yards of stone are available in 
this vicinitv. 
POSEY OOUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410 
Population in 1900............................................ 22,333 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
Miles of improved roads. ... ... ... ... ... ... .... ... ... ... ... ... .. 94.24 
Percentage of roads improved .. , ................. , .. .. .. .. .. .. . 18.8 
Miles improved with graveL.................................. . 30.99 
Miles improved with crushed stone............................. 63.25 
Average original cost of gravel roads per mile ................ '" $2,456 
Average original cost of stone roads per mile ...... , .. .. .. .. .. ... $3,785 
Total original cost of improved roads ........................... $297,520 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $20 
Miles of improved road (gravel) built in 1905. . . .. .. . . .. . . . . .. .. . W.99 
Miles of improved road (stone) built in 1905 ................ , " .. 10 
Miles of improved road (stone) contracted for 1906. . . . . . . . . . . . . . 22.2 
First improved roads built ..................................... . 1900 
Satisfaction of farmers with investment in improved roads-
"Good, and want more" 
Authority ................................ S. G. Howard, County Auditor 
The county of Posey occupies the southwestern corner of the 
State. On the west it is separated from Illinois by the Wabash 
and on the south from Kentucky by the Ohio River. The only 
surface rocks are those of the Upper or Barren Goal Measures. 
The topography, except for hills along the river bluffs, is made 
up of broad flood plains and terraces, and gently rolling uplands. 
The northern and southern portions of the county are drained into 
the Wabash by Black River and Big Oreek, and the southern third 
into the Ohio by way of numerous small streams. 
The transportation facilities are very good. The Evansville-
St. Louis' Division of the L. & N. traverses the southern third 
from east to west, while the Peoria Division of the Illinois Oen-
tral, with a branch to New Harmony, crosses diagonally the north-
ern third. The Mt. Vernon branch of the E. & T. H. enters at 
the northeastern corner of the county and rum in a southwesterly 
direction to Mt. Varnon. 
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The westE'rTI quarter 0'£ this county is fairly well supplied with 
road-building material, while the remaining portion, with excep-
tion of the region about West Franklin, is almost barren. Large 
deposits of sand and gra,vel are found in the :flood plains, terraces 
and channel of the Wabash. The :fIood plains of Black River also 
in places contain,large quantities of gravel. The principal lime-
stone outcrops are in the bluffs of the Ohio, at and near West 
Franklin. 'Smaller available deposits are on the north side of Big 
Creek, 2112 miles north of Farmersville. 
GRAVEL. 
In a river bar of the Wabash, near the ferry that is due west of 
Mt. Varnon, grave,l was obtained for building several miles of 
road, running east and west between the ferry and Mt. Vernon. 
It was obtained by screening off 50 per cent. of the fine sand .. 
This road was built Viz years ago, and is 10 feet wide. It con-
tains 14 inches orf gravel at the cente'r and 8 inches at the sides. 
Although traveled considerably, the material has scarcely begun 
to pack, and is constantly working off at the sides. This bad qual-
ity is due to the absence of clay to pack it. Another unsatisfactory 
character is its fineness. The sizes are 40 per cent. fine medium 
sand, 25 per cent. medium sand, 25 per cent. coarse sand and 10 
per cent. roofing pebble; and the rock percentages are 43 lime-
stone, 18 chert, 14 granite, 11 quartz, 6 diorite, 6 shalel, 1 argillite 
and 1 slate. 
Advancing either north or south from this point, numerous dig-
gings have shown the broad :flood plains of the Wabash to be un-
derlain with gravel and fine sand. The greater amount of this 
gravel is beneath the ground-water level, and would have to be 
dipped and then screened. These deposits are said to continue, 
more or less, beneath the :flood plains to the Gibson County border. 
The best quality of gravel that is being or has been obtained in 
this county is from the channel of the Wabash at New Harmony. 
Adam Weikel, with a gravel pump which screens and throws out 
225 cubic yards of gravel daily, has contracted to furnish gravel 
for several miles of road in Harmony Town&hip. He says 
that only one~sixth of the material is taken, this being that which 
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will n,ot pass through a quarter-inch screen. This material con-
tains n,o clay, and for this reason packs very slowly. Its rock 
percentages, as taken from the average of two saniples, are a~ 
fQllows: Fifty-eight limestone, 14 granite, 8 andesite, 5 diorite, 
5 chert, 4 sandstone, 3 shale, 1.5 cherty argillite and 1.5 quartzite. 
The roads built with this material are 10 feet wide, with a 
thickness of 14 inches of gravel at the center and 8 inches at the 
sides. The durability ,of these roads, because of the unoxidized 
condition of the gra.vel, will undoubtedly be good. 
The amount of gravel that may yet be obtained from the channel 
and bars of the Wabash for a few miles north and south of New 
Harmony is estimated tol be over a hundred thousand cubic yards. 
Other large deposits are known to exist farther up, but a gravel 
pump can not be floated up to them on account 0'£ the shallowne,ss 
of the river. 
On the lIumford and Blood farms, in the no,rthwest quarter of 
section 4 (4 S., 13 W.), is a bed of gravel in the flood plain of 
Black River, which probably underlies 25 acres. The stripping, 
where tested, has been from 0 to 3 feet. The average of several 
samples shows the rock pereentages to be 36 limestone, 25 granite, 
25 chert, 10 sandstone and 4 shale. The sizes vary grelatly, but 
there is a large amount of material with the following sizes: 
Twenty per cent. roofing pebble, 70 p€r cent. gravel and 10 per 
cent. boulder. This material is not much weathered and would, 
without doubt, be durable, but its low per cent. of clay will cause 
it to be slow in packing. With exception of one-half mile of im-
proved road near Griffin, there is no g"!"avel or stone road within 
seven miles of this, location. 
I,IMEST,oNE. 
In the bluff of the Wahash, ,one-fourth of a mile southwest of 
New Harmony, is an outcrop of a gray limestone with a medium 
hardness. Thel same quality of stone is reported to outcrop to 
the extent of 25 acres two miles southwest of New Harmony, in 
the stream bed of the Wahash. At this place the rock is quite 
available in dry weather, wl~en the water does not cover this por-
tion. A similar stone, which is available in workable quantities, 
- ---- --- -- ----------
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is found ontcropping in the central and southern parts of section 
5 (6 S., 14 W.). ' 
About 31/2 feet of a bed of limestone is exposed ()ill. the bluffs of 
a tributary to Big Creek, in the east central parl of secti()ill. 7 (6 
S., 13 W.). This limestone has a gray clor, a, medium hard-
ness, and 9. good cementing value_ It is a good all-around road 
material, and ranks above the average for southwestern Indiana. 
Other outcrops of this same quality of stone are reported at va-
rious places along Big Creek. Since this vicinity is 7 or 8 miles 
from any other known road metal, it would probably be the cheape,r 
for the immediate' locality to quarry this stOlIle and have it crushed 
with a port,able crusher. 
Samples of stone from the property of Wyatt H. Williams were 
tested at the U. S. Road I-,aboratory at. Washington, D. C., with 
the following results: 
Results of Physical Tests of Carboniferou8 Limestone from the land of Wyatt H. 
Williams, near Mt. Vernon, Posey County. * 
Specific gravity .............. " . 2.7 
Weight per cu. ft. ......... (Ibs.) 168 
Water absorbed per cu. ft..(lbs.) 1.67 
Per cent. of wear. . . . . . . . . . . . . . 3.5 
French coefficient of wear. 11.3 
Hardness. . . . . . . . . . . . . . . .. 11.5 
'roughness. . . . . . . . . . . . . . . . 15 
Cementing value-Dry. . . . 22 
Wet .... 108 
"A rather hard, tough dolomitic limestone which develops an excel· 
lent cementing value. A good all·around road material. "-Page. 
A crushing plant is located at 'Vest Franklin, where the lime-
stone outcrops in the bluff of the Ohio. The outcrop has an ex-
tent of ooe mile down the river, and at the plant is 20 feet thick. 
The lower portion of this outcrop, which contains thick beds, is 
being crushed and used on the streets at :M:t. Vernon. This stone 
is a hard, tough limestone, with a good cementing value. As a 
road material it ranks among the very be;;,t of southwestern In-
diana, and is available in large quantities. 
At the plant 100 cubic yards are crushed daily, and 25 men 
are employed. 80 far, most of the crushed stone has been floated 
down the river to :M:t.. Varnon, where it is used in building streets. 
For this work it is very well adapted and is showing splendid 
durability. 
·For standard of comparison see p. 79. 
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Samples of stone from the quarry were tested at the Road Lab-
oratory at Washington, with the following resultB: 
Re8ults of Physical Tests of Carboniferou8 Limestone from the quarry of W. M. 
Williams, at West Franklin, Posey County.* 
Specific gravity ................ . 
Weight per cu. ft .......... (lbs.) 
Water absorbed per cu. ft .. (lbs.) 
Per cent. of wear ............. . 
2.7 French coefficient of wear. 21.7 
168 Hardness ............... ',' 9.8 
.82 Toughness. . . . . . . . . . . . . . . . 8 
1.8 Cementing value-Dry. . . . 43 
Wet.... 56 
"A fairly hard and tough limestone with a very high resistance to 
wear which develops a good cementing value. Suitable for suburban and 
highway traffic. It has the highest coefficient of wear for limestone yet 
made."-Page. 
VANDERBURGH OOUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236 
Population in 1900............................................. 71,769 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600 
Miles of improved roads....................................... 129.6 
Percentage of roads improved ........ '" ... '" ., ........ ,. ... .. 21.6 
Miles improved with graveL.................................. .52.5 
Miles improved with crushed stone ...................... , .. .. .. 77.1 
Average original cost of gravel roads per mile ........... ,. ... .. $750 
Average original cost of stone roads per mile. " .. .. .. .. .. .. .. ... $1,000 
Total original cost of improved roads ............. : ............. $116,475 
Annual cost of repairs per mile on gravel roads 5 years old .... ,. . $150 
Annual cos,t of repairs per mile on stone roads 5 years old. .. .. . . . $150 
Satisfaction of farmers with investment in improved roads.. .. .. . Good 
Authority ............................... Harry Stinson, County Auditor 
'''In 1880 there were in Vanderburgh County 72.45 miles of gravel and macadam 
roads, which were established as free turnpikes at that time. Since then there has 
been added 57.15 miles of roads that had originally been Improved by the variou.s 
township trustees and by resident freeholders, until there had been sufficient gravel 
or broken rock placed upon them to authol'ize the turnpike directors to Include 
them as' free turnpikes. 
"There has been expended for repairs of free turnpikes since 1880 the sum of 
$482.265, making an average of $19,290 for each year."-H. S. 
In the southwestern part of the State, separated from Kentucky 
by the Ohio River, is the county of Y!lllderburgh. It lies east 
of Posey, south of Gibson and west of Warrick counties. The 
surface rocks of this county are, for the most part, the Upper or 
Barren Ooal Measures. The topography consists of the broad bot-
.For standard of comparison see p. 79. 
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toms of the Ohio, and other streams, with intervening uplands, 
which are somewhat rolling. 
The railway facilities are splendid. Diverging in all directions 
from Evansville are the E. & T. H., the E. & I., the Peoria Divi-
sion of the Illinois Oentral, the St. Louis Division of the South-
ern, the Ohio Valley, the I.ouisville and Nashville and the St. 
Louis Division of the L. & N. In addition to' these, the Evans-
ville and Princeton traction line runs north from Evansville, al-
most bisecting the county, while another t;raction line is being built 
be,tween Evansville and Mt. Vernon. 
The roods of this, county for the last 25 years have been. built 
by repairing. The material for this repair work has been ob-
tained from the limestone quarries at Milltown, fro~ small lime-
stone quarries of the. county, where the stone is crushed by hand, 
and from the gravel bars of the Ohio River. Limestone outcrops, 
which have not been a source of supply but probably will be in 
the future, are found at numerous places in a ridge which eoctends 
southwest from the northeast corner of the county to Laubscher 
Mills, through the southeast corner of German Township, across 
Perry Township and on to West :Franklin. At various points in 
the bluffs of Pigeon Creek outcrops a ferruginous limestone, which 
is t,oo soft and impure for a road metal. 
GRAVEL. 
The only deposits of economic importance known are found 
in the old river bars of the Ohio. One of these is located on the 
J. Roth farm in the west central part. of section 20 ('7 S., 11 W.). 
The bed of gravel is one-half mile long, 300 yards wide and 1 foot 
dee,p. Below this depth it becomes sandy and then grades into a 
conglomerate. The material is of a very durable character, as is 
shown by its wear on a road which was built with it 23 years ago. 
This road is said to have never bee'll repaired and is still in a good 
condition. 
LIMESTONE. 
In the ridges, which enter Scott Township at the northeastern 
corner and exte'TId southwest through sections 24, 23, 26, 2'7 and 
34 (4 S., 10 W.), and sections 4,9,8, '7,18,19,30 and 31 (5 S., 
10 W.), are numerous outcrops of available limestone. This 
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Fig. 58. Illustrating the distribution of road materials in Vanderburgh County. 
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stone was examined by the writer in the southwest quarter ot sec-
tion 4 (5 S., lOW.), and found to be similar in physical char-
acter tOo the Ooutcrop of this same ridge, which occurs' on the W. 
Karnes place" in Posey County. 
The Laubscher quarry, at Laubscher Mills, shows a section of 
20 feet, tho lower 9 feet of which are made up of a thick bedded, 
gray limestone, with medium hardness. Overlying these 9 feet 
are 9 feet of sandstone and 2 feet of soil. 
The results 0'£ the tests of the U. 8. Road Testing Laboratory 
on a sample of this rock are given herewith a.s follows: 
Results oj Physical Tests oj Coal Measure Lime.~tone jrom the C. 8. Laubscher 
quarry . .. 
Specific gravity.. .. .. .. . . . . . . . . . 2.7 
Weight per cu. ft .......... (lbs.) 168 
Water absorbed per cu. ft .. (lbs.) 1.38 
Per cent. of wear. . . . . . . . . . . . . . 4 
French coefficient of wear. 10 
Hardness.. .. .. .. .. .. .. .. . 11 
Toughness. . . . . . . . . . . . . . . . 8 
Cementing value-Dry. . . . 17 
Wet.... 52 
"A rock of fair hardness, toughness and resistance to wear, which 
develops a good cementing value. Suitable for suburban and highway 
traffic." 
A crushing plant, which is capable of an output of over 100 
cubic yards per day, is located at the Laubscher ]\fills, but is not 
operated, because of the heavy stripping. This location is on the 
Evansville and Princeton interurban traction line. 
This ridge, in which the Laubscher quarry is found, extends 
in a somewhat broken manner southwest through sections 1, 2, 3, 
10, 11, 14, 15, 22, 27, 28, 33 and 32 (6 S., 11 W.), and sections 
5, 6 and 7 (7 S., 11 W.). On the J. Kum place of the south-
west quarter of section 10 (6 S., 11 W.), some limestone has been 
taken out and pounded up for macadam. The section of the 
quarry shows two ledges of limestone, each of which is four feet 
thick. These are covered by 10 feet of sandstone, shale and soil. 
The upper ledge is of I:l gray color, with a, reddish tinge, which is 
due to iron oxide. It has a medium hardness. The lower ledge 
is not so hard, but runs high in lime, which would give it a good 
cementing quality. The coJor is a bluish gray. The wearing 
quality of these stones, where they have been used in repaumg 
the roads, is reported tOo be good. 
·For standard of comparison see p. 79. 
\_."3"' 
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A very good exposure has been found in the bluff of a small 
valley on the property belonging to Henry Schutte, in the south-
west quarter of section 32 (6 S., 11 W.). Here the limestone oc-
curs in beds from 2 to 5 foot thick, has a gray color and a, medium 
hardness. This stone has been broken by hand and used in re-
pair work. It seems to show a fair durabi1ity. 
A half mile northeast of the Schutte outcrop, in a bluff of the 
same valley, is an outcrop of limestone, which has a thickness o£ 
30 feet. Without doubt a large quantity of stone is available in 
thiEt vidnity. 
WARRIOK OOUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 397 
Population in 1900............................................. 22,329 
Miles of public roads.......................................... 750 
Miles of improved roads .................... , .. .. .. .. .. .. .. .. .. . 29 
Percentage of roads improved .. '" ........ , '" ......... '" ..... 3.8 
Miles improved with graveL ............ -... , ................. , . None 
Miles improved with crushed stone .......... '" ........ '" .. .. .. 29 
Average Original cost per mile of stone roads. . . . . . . . . . . . . . . . . . . $1,785 
Total original cost of improved roads ....... " .................. $51,760 
First improved roads built..................................... 1899 
Satisfaction·of farmers with investment in improved roads....... Good 
Authority ............................... R. D. O. Moore, County Auditor 
With the Ohio River forming part of its southern border, and 
lying east of V anderburgh, south of Pike and the southeastern 
corner of Gibson, and west and partly north of Spencer Oounty, 
is the count,Y of ..... Varrick. The surface rocks of this entire county 
belong to the Coal Measures. The topog-raphy is roning, some 
conspicuous ridges being found in the northwestern, north central 
and alO'llg the western edge of Pigeon Township. 
The railway facilities of this county are poor. The Evansville 
branch of the Southern traverses the southeT1l. half from east to 
west, while the E. & I. cuts the northwestern corner. A subur-
ban railway runs from Newburg to Evansville. 
With exception of a few small bars of gravel and :fine sand in 
the Ohio, the road material of this county is con:fined to, the lime-
stone. Outcrops of this, which are of economici impm-tance, are 
found in a ridge near Millersburg, in sections 2, 4, 5, eastern 6', 
northern 8, western 3 and northwestern 1 (5 S., 9 W.), and 35, 
63-Geolo&'Y. 
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36, southwestern haH 0'£ 25, southe.astern half of 26, southern 
parts of 32 and 33 (4 S., 9 W.). Another series' of outcrops 
are found in a ridge near Lynnville, in the northeastern haH of 
sectioo 34, the southern part of 27, the southwestern corner of 26 
and the northweBtern corner of 35 ( 3 S., 8 W.). Both of these 
ridges tower very conspicuously above the adjacent regions. A 
small outcrop occurs in Pigeon Creek, llh miles west of Chan-
dler. 
The outcrops near Millersburg have boon tested in the north-
western part of section 5 (5 S., 9 W.), by a large stone company, 
and are reported as being of a good quality for road building, and 
practically unlimited in amount. The E. & 1. Ry. is within three-
quarters of a mile of the place where the tests were made, and is 
connected to it by a valley with a gentle gradient. 
At several places the WI,iter examined the rook and found it to 
be a bluish gray, fine to medium-grained limestooe, more or less 
streaked with iron oxide, and having a medium hardness. Under 
the stroke of the hammerr it breaks in a heterogeneous manner, the 
streaks of iron oxide forming the plains of fracture. The dura-
bility of the rock as a road metal will undoubtedly be considerably 
affected by the ferruginous nature. Where this stone was used 
in building one-half a mile of road in the southwest quarter of 
section 19 (5 S., 9 W.), in the year 1881, the road is reported to 
still be in a fair condition, without having had any repair. 
The results of the tests of the U. S. Road Testing Laboratory 
on a sample of this rock, which was obtained from Louis Meyer's 
farm in the western part. of this area, are given herewith as fol-
lows: 
Results of Physical Te8ts of Carboniferous Limestone from the Louis Meyer farm. * 
Specific gravity ............... , . 2.7 French coefficient of wear. 12.3 
Weight per cu. ft. ...... : .. (lbs.) 168.4 Hardness .. " .. .. .. .. .. ... 14 
Water absorbed per cu. ft.(lbs.) .97 Toughness................ 11 
Per cent. of, wear.............. 3.3 C€menting value-Dry.... 15 
Wet .... 126 
"A hard, tough rock with high resistance to wear and excellent 
cementing value. Suited for suburban and highway traffic."-Page. 
By a comparison of the various tests of the Road Testing Lab-
oratory of the United States, this rock is seen to be above the 
.For standard of comparison see p. 79. 
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average for Southwestern Indiana, and fully as good as the stone 
that is being shipped into the county. 
Samples of this stone were analyzed by the U. S. Laboratory, 
with the following results: 
Analysis of CarboniferoW3 Limestone from the Louis Meyer farm. 
Per cent. 
Alumina (Al,O.) .................................................. 1.90 
Iron oxide (Fe,O.) ............................................... 0.50 
Lime (OaO) ..........................................•.......... 45.40 
Magnesia (MgO) ................................................. Trace 
Phosphoric acid (P,O,) ..................... ~ ...................... Trace 
Insoluble in hydrochloric acid ............................... " ... 15.32 
Loss on ignition ................................................. 36.93 
Total ....................................................... 100.05 
This rock is found outcropping more or less over an area ex-
tending northeast and southwest fOT ahout 5 miles and having a 
width ranging between 112 and 2 miles. With a portable crusher, 
which with the labor of 10 men would turn out from 40 to 50 
cubic yards per day, stone could be cnlshed so. as to supply 40 
square miles in the northwest portion of the county, with little 
transportation. 
The outcrop, nOorth of Lynnville" is similar to. that near Mil-
lersburg, in topographical position, quality and availability. It 
is a bluish, fine to. medium-grained limestone, somewhat streaked 
with iron oxide. As soon from various' exposures, it seems to, cap 
the ridge and has a thickness of 35+ feet. Great blocks of this 
stone 20 feet across and 5 feet thick have. broken off from the 
bedrock and are slowly sliding down the hillside. 
The extent o.f this outcropping is at least one square mile, and 
probably much more. Since there is no railroad near by, and the 
roads are in need of improvement, a portable crusher would prob-
ably be a very practicable investment. 
The outcrops found in the bed of Pigeon Oreek, west of Ohan-
dler, are similar in physical ('haracter to those near Millersburg. 
The extent has not been determined. 
Most of the 29 miles of improved road in this county were 
built six years ago, with the stone from Marengo. The depth of 
the macadam bed was made six inches flat and the Width eight 
feet. In most places the macadam is put on to a depth of 14 
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inches at the center and 10 inches at the sides, and widths are 
from 9 to 10 feet. These roads of Warrick County would be in 
very fair condition if they were kept properly graded and ditched 
at the sides. The writer noticed where they were rutty, tha,t of tall 
ditches had been allowed to dog up or the roadbp<1 became sagged 
toward the center. 
SPENCER OOUNTY. 
Area in square miles ...... , ................... , .. : ............ . 
Population ·in 1900 .......... : .................. ················ 
Mile~ of public roads .......................................... . 
Miles of improved roads ..... " ................................. . 
Percentage of roads improved ................................. · 
Miles improved with gravel* ................................... . 
Miles improved with crushed stone ............................. . 
Average original cost of stone roads per mne .... , ... , .......... . 
Total original cost of improved roads .... '" ........ , .......... . 
Annual cost of repairs per mile on stone roads 4 years old ....... . 
First improved roads built ................................ ····· 
Satisfaction of farmers with investment in improved roads-
406 
22,407 
1;008 
29.5 
2.9 
None 
29.5 
$2,000 
$58,510 
$25 
1901 
Generally good 
Authority ................................... J. '£. White, County Auditor 
'About three and a half miles of streets In the town of Grandview are Improved 
with gravel by working out the road tax. 
This cOlmty, which is situated in the. southwestern part of the 
State and is separated from Ke'ntucky by the Ohio River, lies east 
of Warrick, south of Dubois and Warrick and west of Perry 
Oounty. With exception of the Mansfield sandstone outcropping 
along Anderson Oreek on the eastern oorder, the E>urface along the 
Ohio River and Pigeon Oreek is bottom land, but advancing east it 
first becomes gently rolling, then more and more hilly until the 
eastern haH is reached, where the surface is broken into high hills 
and sharp ridges, with narrow intervening valleys. 
The transportation facilities are only fair. Of the St. Louis 
Division of the Southern, the Rockport branch passes from Lin-
coln Oity south to, Rockport, and the Oannelton branch from Lin-
coln Oity through Maxville. The, Evansville branch 'of the South-
ern Railway runs east and west from Pigeon Station to Rockport 
Junction. 
This is one of the poorest counties of southwestern Indiana III 
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road metal. No gravel occurs, except l'Oiffie small bars 0& gravel 
and fine sand in the' Ohio River. The limestone outcrops are 
found for one mile in the bluff of Sandy Creek, in the northern 
part of section 35, the southern pa.rt of section 26 and the south-
western portion of section 25 (6 S., 5 W.), and in the south bluff 
of Pigeon Oreek, in the southeast cOlmer of section 27 (4 S., 5 
W.). A ferruginous argillaceous chert caps the top of a ridge . 
in the northern halves of sections 27 and 28 (4 S., 5 W.). 
The limestone outcropping in the bluff of Sandy Oreek is a 
g-ray to dark gray rock with a fine tQ medium grain. Its hard-
ness rang-es beltween soft and medium. The beds vary from % to 
1% feet in thickness. Under the blow of a hammer the rook 
breaks irreg-ularly, following- to- some extent numerous seams of 
iron oxide. The iron oxide is found in about the same propor-
tion as that in the limestone of Warrick County. In addition 
to its extent of one mile along- the bluff, it iSI seen by outc.rops in 
tributary valleys to 8andy Creek that it extends back in the Muff 
at least a~quarter of a mile. The thickness of the formation is 
30+ feet, and the stripping is light alon.!!.' the bluff face, but rap-
idly increases as the stone extends. back. 
This outcrop is about 11j2 miles from the Ohio River and is 9 
or 10 miles from a railroad. The roads in this vicinity are all 
dirt. Because of these facts and the fair quality of this stone as 
a road-building metal, it would probably be the cheapest and moet 
satisfactory source of supply to crush this stone with a portable 
stone crusher. 
The rock occurring in the bluff of Pigeon Creek is a gray, cal-
careous limestone, with only a small amount of iron. It also is 
of a fair qualit.y, but the stripping is rather heavy and the open-
ing of a quarry would be rather expensive. 
The ferruginous, argillaceous chert, which caps the ridge on~ 
half mile north of the limestone outcrops, mentioned in the pre-
ceding paragraph, is harder than steel. This chert occurs in a 
bed 8+ feet thick and forms a small ledge where it meets the 
side slopes. It is said to outcrop in the sides of this ridge, more 
or less, for four miles. As a road metal it would be dura hIe, but 
the crushing would be difficult, and it would not pack wen on the 
road, bec'Inse of no cementing material. 
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The 29.5 miles of improved. road that are £O'1llld in this county 
have been built with crushed limestone from Marengo and Mill-
town. These roads, where proper care has been given to ditching 
and grading, are smooth, dura.ble and giving good satisfaction. 
DUBOIS OOUNTY. 
Area in square miles.......................................... 425 
Population in 1900............................................. 20,357 
Miles of public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700 
Miles of improved roads .... : .... , ......... '" .... ... ... ... .. .. . 32 
Percentage of roads improved ................ , .. .. .. .. .. .. .. .. . 4.6 
Miles improved with gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None 
Miles improved with crushed stone .................... ,.. .. .. .. . 32 
Average original cost of stone roads per mile. .. .. .. .. .. .. .. .. ... $3,062 
Total original cost of improved roads ....... '" ............ " .... $98,225 
Annual cost of repairs per mile on stone roads 5 years old. . . . . . . . $35 
Miles of improved roads (stone) built in 1905 .......... , .. .. .. .. . 10 
First improved roads built..................................... 1903 
Satisfaction of farmers with Investment in improved roads.. . . . . . Good 
Authority .............................. M. A. Sweeney, County Auditor 
Dubois Oounty" which is found in the southwestern part of the 
State, is bounded on the north by Daviess and Martin, on the' east 
by Orange, Orawiorrd and Perry, on the south by Perry, Spencer 
and Warrick, and on the west by Warrick and Pike counties. The 
rocks of three geological epochs are found in this county, viz., the 
Huron limestones and sandstones of the Lower Oarboniferous and 
the Mansfield sandstone and Ooal Measures of the Oarboniferous 
Periods. The rocks of the Huron group occur only in small iso-
lated areas along Patoka River and its tributaries in the northeast-
ern part of the county and along Anderson Oreek in the southeast-
ern corner. The Mansfield sandstone covers the greater part of 
the eastern third, and the Ooal Measures most of the western two-
thirds. The topography of the county is considerably broken. 
Hills from 75 to 200 feet are numerous in the northeastern part, 
and from 50 to 150 feet south and west of Huntingburg. The 
northwestern part is more level. 
The railway facilities are poor. The St. Louis Division of the 
Southern crosses the county from east to We!'t a little south of the 
center. From Huntingburg, a branch of this roaCl extends north 
to Jasper and another south to Lincoln Oity. 
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For road materia1$ this is one of the poorest counties of south-
western Indiana. No gravel is found in it, and the limestone only 
~cnrs in the northeast and southeast corners, and seven miles 
southwest of Jasper in the bluff of Patoka River in sections 7 
and 18 (2 S., 5 W.). The limestone d the northeast corner of 
the county occurs in ridges and in stream bluffs. In a ridge one-
half mile east of Ellsworth is a soft, coarsergrained limestone, with 
a fair degree of toughness and a buff color. For a quarter of a 
mile along this ridge it is found within a few feet of the surface 
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Fig. 59. Illustrating the distribution of road materials in Dubois County. 
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in large quantities. Abundance of this stone is available in the 
eastern half of the civil township of Columbia. 
The stone in the southeastern corner varies between a coarse 
and fine-grained limestone, and is said to be of a fair quality. 
The limestone that occurs, seven miles southwest of Jasper in the 
bluff of Patoka River is a soft, bluish gray, coarse-grained rock, 
which is from 50 to 70 feet above the stream bed. It is from four 
to six feet thick and is found more or less along the river forr three" 
quarters, of a mile. This stODel is high in lime, and is closely as-
sociated with a black, argillaceous limestone, which would be al-
most useless as a road metal The stripping ranges between 0 
aud 10 feet. 
PERRY COUNTY: 
Area in square miles. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 383 
Population in 1900 .......................................... ,.. 18,778 
.Miles of public roads .......................................... 800 
Miles of improved roads. " ....................... , ...... " ... , None 
Percentage of roads improved ................................. . 
Authority .................................. A. P. Fenn, County Auditor 
A little west of the south central part 'of Iudiana, and border-
ing on the Ohio River, is the county of Perry. The rocks of three 
geological epochs form its surface., viz., the Coal Measure and 
Mansfield sandstone of the Carboniferous and the Huron limestonp 
and sandstone of the Lowerr Carboniferous periods. The rocks of 
the Huron group make up the surface of the greater part of the 
eastern half and are exposed in the vaneys of the western half. 
The surface rocks of the western half are about equ'ally divided' 
between the Coal Measures and Mausneld sandstone. The sur-
face of this county is very broken, the hill summits being from 
250 to 400 feet above the valleys of the larger streams. The only 
level country is found in the str~am bottoms. 
Although this county has only a quartHr of a mile of improved 
road, which was built by private donations, it ranks above the 
average of southwestern Indiana in road materials. N umerom 
outcrops of the II uron limestone occur in the stream channel" aud 
bluffs of the eastern half of the county, while a few scattered ex-
p0Suree of.the CO'al Measure limestone are found in the western 
half. On the bluffs of t.he Ohio, River above Cannelton and Tell 
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Oityare some very fair gravel deposits. Gravel is also obtained 
from river bars of the Ohio. 
GRAVEL. 
The gravel occurring in the bluff above Oannelton and Tell 
Oity is beneath 11 foot; of stripping and has a depth of 15+ foot. 
Tests have not been made to determine the extents. The sizes of 
the material are 45 per cent. clay, 1 per cent. fine medium sand, 
2 per cent. medium sand, 4 per cent.' cOiarse sand, 25 per cent. 
roofing pebble, 21 per cent. gravel and 2 per cent. boulder. The 
rock percentages are 74 ferruginOous argillaceous chert, 4. ferru-
ginous argillite, 2 ferruginOous sandy argillite, 8 limestone, 10 . 
quartz and 2 shale. This material, as a whole, is very hard, but 
considerably weathered. Its wearing quality has nOit been well 
tested, but seems to be fair fOol' a gravel. 
The gravel found in the river bars that occur at several pla.eeIS 
both north and south of Oannelton is mingled with a large amount 
of fine sand, which wTlI have to be screened. The rock percent-
ages of this gravel, taken frOom the a~erage of three samples, are 
31 granite, diorite and andesite, 26 limestone, 16 ferruginous ar-
gillaceous chert, 9 quartzite, 6 quartz, 5 ferruginous argillite, 4 
shale and 3 sandstone. FOol' road use this material will be less 
durable thim the crushed limeBtone, and will be very slow in pack-
ing, because of the absence of clay. 
LIMESTONE. 
Of the numerous outcrOoPs of the HurOon limestOone in the east-
ern halfOof the county, the writer visited some in the bed Q1f Mill- . 
stOone Oreek, in sectiOons 9, 16 and 17 (7 S., 2 W.), in the bluff of 
Little Blue River, in section 2, and in the bluff Oof a tributary to 
Little Blue River, in the northeast quarter Oof section 11 (4 S., 
1 W.). )fany Oother outcrOoPs of a similar nature are reported 
between these two points in either the stream beds of the bluffs of 
almOost pH i.ntervening tributaries of the OhiOo River. 
This stone ranges between a gray limestone with a coarse grain 
to a blue, compact limestone with a fine grain. Oonsiderable of 
the ston~ i:p.. Millstone Oreek is a fine-grained rook with pheno-
. crysts of calcite, ,me of which are 40 millimeters acrOo8&. This 
.1 
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rock contains scarcely any iron and seems to have a fair degree 
of hardness and toughness. It would probably be suitable for 
local use, and since there are no railroads in the ea&tern half of 
the county, a portable crusher would be likely to give the best sat-
isfaction. 
The Coal :Measure limestone outcropping in the bluffs of De€f 
Creck, in section 6 (7 8., 2 W.), and section 31 (6 S., 2 W.), is 
ferruginous and softer than the Huron rock. 
ORA WFORD COUNTY. 
Area in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304 
Population in 1900............................................. 13,476 
Miles (If public roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229 
Miles of improved roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7! 
Percentage of roads improved........................... ... .... 3.4 
Mlles improved with gra\-el.................................... None 
Miles improved with crushed stone ..... , ... " ........ " ... , .. .. n 
Average original cost of stone roads per mile. '" ..... , .... ,. .... $1,731 
Total original cost of improved roads ....... " .. ~ ............... $14,110 
Miles of improved roads (stone)' built in 1905. . . . . . . . . . . . . . . . . . . . .6! 
Miles of improved roads (stone) contracted for 1906. .. .. .. . . . . . . . 15 
First improved roads built. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 1892 
Miles of improved road built since 1895. . . . . . . . . . . . . . . . . . . . . . . . . 6! 
Satisfaction of farmers with investment in improved roads-Not stated 
Authority ................................. S. E. McFall, County Auditor 
Crawford County is found in the south central part of Indiana, 
bordering on the Ohio River. It lie& east of Perry and Dubois, 
south of Orange and Washington, west of Harrison and north of 
Perry County. The surface rooks of this county are the Huron 
group and the Mansfield sandstone, the latter being confined to 
the western third. Rocks of the Coal Measure occur in the high 
hills in the vicinity of Taswell and Eckerty, and the Mitcherll 
limestone is found in the eastern part. The surface of this county 
is very broken, hills near the Ohio and Blue Rivers ranging from 
250 to 480 feet in elevation. 
The only railroad in this county is the St. Louis Division of 
the Southern, which crosses the northern third from east to west. 
For road material this is the best county of thi& southwestern 
Indiana area. Limestone outcrops in almost all parts of it, but 
that of the best quality is confined to the eastern half. 
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On a hillside, 11h miles east of Wickliffe, in the southwest quar-
tero'£ section 3 (2 S., 2 W.), is an outcrop of a dark grayish 
limestone, with a fine to medium-grain and a rather low degree 
of hardness. It is a:vailable in worbble quantities, and is lo-
cated in a :vicinity where t~e roads ha:ve not been imprQlVed. 
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Fig. 60. Illustrating the distribution of road materials tn Crawford County. 
The rock coming to the surface in a small stream bed in the 
northeast corner of Engli&h has a dark gray color and a medium 
hardness. In grain it ranges from a fine and compact to a me-
dium. I,arge quantities are apparently a:vailable. The stone 
found in the hills lY2 miles northwest of Engli&h is rather fer-
ruginous and would make an inferior road material. 
A tough, medium-grained stone, with a gray color and average 
hardness, is found 2112 miles southeast of English along the Eng-
lish-Magnolia road. Along this same mad, 2Y2 miles northwest 
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of Magnolia, outcrop" in a hillside a dense, fi~e-grained limestone, 
with a bluish gray color. It has a medium ha,rdness and tough-
ness and occurs in large quantities. Since there, are no. railroads 
in this vicinity, a portable, crusher might be used to advantage for 
the local supply. • 
Two and one-half miles south of Grants, in the bluffs of Little 
BlueRiver, are numerous outcrops of a coarse-grained and rather 
ferruginous limestone, with a medium hardness, and fair deg;; 
of toughness. These alternate with beds of sandstone, and show 
in places a thickness, of 15+ feet. Where they run low in iron 
oxide, they might serve for local use. 
A similar stone to the one mentioned in the above paragraph, 
interstratifi~d with a bluish gray, fine-gTained and dense limestone, 
with a medium hardness, occurs in the bluffs near Sulphur Well. 
Large quantities of this stone are avaIlable. 
The entire region between Leavenworth, Wyandotte Cave, Ma-
rengo and Millto,wn contains, numerous outcrops of the light bluish 
gray, compact and very fine-grained stone that is being shipped, 
on a large scale, from the qua,rries of the two latter towns. The 
rock, generally, is almost free from iron oxide and contains pheno-
crysts of calcite that are very noticeable to the naked eye. An-
other rock of this area which outcrops to a much less extent is a 
gray, coarse-grained rock with a fair degree of hardness and tough-
ness. 
The largest quarry of this, southwestern area is found at Mill-
town. The quarry wall is 300 yards long and 100 feet high. In 
this 100 feet, 49 are used as road material. Thirty-five feet of 
these are a fine-grained, compact, hard and brittle lime,stone" with 
a light, bluish gr;)y color. This is the rOOk that composes the main 
macadam for this southwestern area. Eight.feet are oomposed of 
a yellow, medium-grained s,tone, which is somewhat tougher and 
softer t~an the light blue. Six feet are a gray, very coarse-grained 
limestone, with a fair degree of hardness and toughness. In ad'di-
tion to this rock, which i& used for macadam, are 26 feet that are 
used in making lime. Samples of macadam stone were tested in 
the road laboratory at Washington, the results of the tests being 
as follows: . 
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Result8 of Physical Tests of Mitchell Limestone from Speed's quarry at .Milltown, 
Crawford County.-
Specific gravity........ . . . . . . . .. 2.66 
Weight per cu. ft .•........ (lbs.) 165.3 
Water absorbed per cu. ft .. (Ibs.) .46 
Per cent. of wear. . . . . . . . . . . . . . 3.4 
French coefficient of wear. 11.6 
Hardness. . . . . . . . . . . . . . . . . 10 
ToughneslS ..... L .. .. .. .. . 8 
Oementing value-Dry. . . . 18 
Wet.... 95 
"A hard and fairly tough rock with an average resistance to wear and 
excellent cementing value. A good all-around road material."-Page. 
Samples of the stone were analyzed at the same laboratory, and 
their percentage composition found to be as follows: 
Result8 of Chemical Analysis of Mitchell Limestone from Speed's (tuarl'yat 
Milltown, Crawford County. 
Per cent. 
Alumina (AI20.) ................................................ 0.11 
Iron oxide (Fe20.) ............................................... 0.24 
Lime (eaO) ......................... '. . . . . . . . . . . . . . . . . . . . . . . . . . .. 52.10 
Magnesia (MgO) ................................................ 2.48 
Insoluble in hydrochloric acid ............................... ····· 1.82 
Loss on ignition .. '.' ........... , ................................. 43.45 
Total ....................................................... 100.20 
At this quarry the stone crusher, which is the Gat€S No. 7112, 
crushes on an average of 650 cubic yards daily. To operatel the 
lime kilns, and the crushing plant 150 men are employed at an 
average wage of $1.62 per day. 
Next in importance and output to the Milltown quarry is that 
at Marengo, where we find a section showing 40 feet. of the fine>-
grained, compact, hard and brittle limestone, with the light bluish 
gray color; 6 feet of the yellow, medium-grained rock, and 4 foot 
of the gray and coarse-grained limestone that are found in the 
Milltown quarry. The main quarry wall is 150 feet wide and 74 
feet high. The side walls are 80 feet long, and from a few feet to 
74 foot high. 
The results of the tests of the U. S. Road T'esting Laborat.ory 
on a sample of this rock are given herewith as. ,follows: 
"For standard of comparison see p. 79 . 
• 
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Results of PhYMical Tests of Mitchell Limestone from the Marengo Manufacturing 
Company's quarry .• 
Specific gravity.. . . . . . . . . . . . . . .. 2.65 
Weight per cu. ft .......... (lbs.) 165 
Water absorbed. per cu. ft .. (lbs.) 1.61 
Per cent. of wear. . . . . . . . . . . . . . 3.7 
French coefficient of wear. 10.8 
Hardness. . . . . . . . . . . . . . . .. 8.9 
Toughness. . . . . . . . . . . . . . . . 9 
Cementing value--Dry. . . . 16 
Wet.... 53 
"A rock of average hardness. toughness and resistance to wear which 
develops a good cementing value. Suitable for suburban and highway 
traffic." 
The Gates No. 5 is the stone crusher used at this quarry, and 
the daily output is 350 cubic yards. Thirty-five men at an aver-
age wage of $1.62 per day are employed at this quarry. 
·For standard of comparison see p. 79. 
SECTION XV. 
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LOCATION, VACATION AND CHANGE. 
HIGHWAYS-PETITION AND NOTICE. 
SECTION 1. Be it enacted by the general assembly of the State of 
Indiana, That whenever twelve freeholders of any county, six of whom 
shall reside in the immediate neighborhood of a highway proposed to be 
located, vacated, or a change therein made, shall petition the board of 
commissioners of such county for the location, vacation or change thereof, 
such board, if satisfied that notice of such application has been given by 
publication once each week t1!r two weeks success,ively in a newspaper 
published in the county, or by posting up notices in three of the most 
public places in the neighborhood of such highway, at least twenty days 
before the meeting of the boord at which such petition is to be presented, 
and by the county auditor mailing a copy of such ·notice to the postoffice 
address o'f each land owner affected by said proceeding at the time of 
posting, providing such postoffice address can be ascertained by inquiry 
at the office of the county treasurer, shall appoint three disinterested free-
bolders of the county to view such highway. 
DU'l'IES OF VIEWERS. 
SEC. 2. The auditor of such county shall issue a percept to the sheriff 
thereof, ~ommanding him to notify such viewers of the time, place and 
ohject of their meeting. Such viewers, at such Lime, after having taken 
an oath, before some officer authorized to administer the same, faithfully 
to perform their duties, shall proceed to view the high~ay to be located, 
or vacated or the change to be made; and if they shall deem such location, 
vacation or change to be of public utility, they shall, in case of a new high-
way or. a change in an old one, proceed to layout and mark the same on 
the best grollnd, not running through any person's enclosure of one year's 
standing without the owner's consent, unless, upon examination, a good 
way can not otherwise be had without departing essentially from _ the 
route petitioned for: Provided, That where the road is laid out upon the 
line dividing the lands of two persons, it shall be laid one-half on each 
side of such line: And provided further, That whenever the location of a 
highway is petitioned for upon and along any line which forms also the 
boundary of any city or town, the board of commissioners shall, for the 
purpose of locating such highway, have jurisdiction over the lands and 
lots lying within such corporate limits, and immediately affected by such 
proceedings and location; and the owners of such lands and lots so 
affected, shall have the same rights and remedies in the matter of the 
(1007) 
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location, vacation or change of suchtliighway as the OWners of the lands 
lying on the opposite side thereof, and outside of such city or town. 
REPORT OF VIEWERS-PROCEEDINGS. 
SEC. 3. Such viewers, or a majority of them, shall make a report of 
their proceedings at the ensuing session of the board of commissioners, 
giving a full description of such location, change or vacation, by routes 
[metes] and bounds,and by its course, distaDfe and width, except that III 
case of the vacation of a road, or any part thereof, such description only 
as will designate it clearly shall be required; and, in such case, a copy 
of the order vacating such highway shall be transmitted by the proper 
auditor to the trustee of the township or trustees of the townships in 
which such vacated highway is situated, who shall cause the supervisor 
or supervisors thereof to be notified accordingly. 
NO OBJECTION-ORDER AND NOTICE. 
SEC. 4. If no objection be made to such proposed highway, vacation 
or change, such board shall cause a recor~ thereof to be made, and, in 
case of such location or change, shall order the highway to be opened, 
and kept in repair, which order shall be transmitted to the trustee o·f the 
township or trustees of the townships in which such Location or change 
is made; and such trustee or trustees ·shall cause a copy of such order to 
be entered at length on the township's record book or books, and notice 
thereof to be given to the proper supervisor or supervisors to work such 
highway as so located or changed. 
REMONSTRANCE FOR DAMAGE8--REVIEWERS. 
SEC. 5. If any person through whose land such highway or change 
may pass shall feel aggrieved by reason of 'such location, vacation or 
change, such person may, at any time before final action or the board 
thereon, set forth such grievances by way of remonstrance under oath, 
stating therein that he is damaged thereby in a sum mentioned; and the 
said board shall thereupon appoint three disinterested freeholders of the 
county as reviewer:s, and assign a day and place for them to meet. 
REVIEWER8--0ATH AND DUTIES. 
SEC. 6. Such reviewel'S shall meet at the time and place deSignated, 
and take an oath faithfully to discharge the duties assigned them, and 
shall then,or on any other day to which a majority may adjourn, prior 
to the next session of such board, proceed to review the proposed highway 
and assess the damages" if any, which such remonstrator may sustain 
from such highway being opened, vacated or changed through his lands, 
and shall report the same to the ensuing session of such board. 
REVIEWERS' REPORT-ACTION. 
SEC. 7. If a majority of the reviewers assess and report damages in 
favor of the remonstrator, and the board shall consider the proposed 
highway, vacation or change to be of sutHcient Importance to the public, 
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it shall order the costs and damages to be paia out. oj' the couuty treasury; 
otherwise such costs and damages shall be paid by the petitioners or 
others interested. If a majority report against the claim for damages the 
remonstrator shall pay the costs. When payment of damages is made as 
herein provldoo, such highway shall be recorded and ordered to be opened 
and kept in repair, as hereinbefore provided,after notice to the proper 
trustees. 
ANOTHER REVIEW. 
SEC. 8. If it shall be made to appear to the board that the damages 
assessed are unreasonable, it lllay set aside such assessment and order 
another review, under the same regulations as provided in case of the 
first review.-
NEW VIEWERS-UTILITY AND DAMAGES-DUTIES. 
SEC. 9. If any freeholder of, and residing in, such county shall re-
monstrate against the proposed highway at any time before final action 
thereon, as not being of public utility, other reviewers may be appointed, 
who shall, after having taken an oath faithfully to discharge the duties 
assigned them, meet at the time and place designated and then, or on a 
day to be by them fixed, proceed to examine the proposed highway, and 
shall make r~ to such board -at its next session, whether, in their 
opinion, the said highway, vacation or change will be of public utility: 
Provided, however, That a remonstrance for want of public utility and for 
damages may be filed at the same time, and may be referred to the same 
l'eviewers, who shall then be required to report both as to public utility 
and as to damages. 
ACTION ON REPORT. 
SEC. 10. If a majority of the reviewers last named report against 
the public utility of such highway, vacation or change, the petition shall 
be dismissed; but if they report favorably thereto, the remonstrator shall 
pay the cost of the review, and, in case of a location or change, the high-
way shall be recorded and ordered to be opened and kept in repair: Pro-
vided, however, That an appeal shall lie to the circuit court from any such 
order dismissing such petition or ordering such highway established, as 
provided in section one hundred and two of this act. 
DAMAGES-PAYMENT. 
SEC. 11. No such highway shall be opened, worked or used, until the 
damages assessed therefor shall be paid to the persons entitled thereto, or 
deposited in the county treasury for their use, or until such persons shall 
give their consent thereto in writing, filed with the auditor of such county. 
COSTS-BOND. 
SEC. 12. Whenever any petition for the location, vacation or change 
of any public highway has been presented to the board of commissioners 
of any county in this State, and such board shall have appointed viewers 
for the same, and such viewers shall have reported that they deem the 
proposed location, vacation or change of such highway of no public utility, 
then no second or subsequent petition for the location, vacation or change 
64-Geology. 
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of such highway shall be acted upon by the commissioners, unless the 
petitioners shall first file with the county auditor a bond with surety to be 
approved by him, conditioned that such petitioners will pay all costs in 
the case if the viewers to be appointed to view such proI!Qsed location, 
vacation or change of such highway, shall report that they deem the same 
to be of no public utility. 
WHO CAN NOT BE VIEWEBS. 
SEC. 13. No person owning lands, or who is related by consanguinity, 
within the sixth degree, to any person owning lands, along any highway 
proposed to be opened, vacated or changed shall be competent to act as 
viewer, or reviewer thereof. 
FENCES-REMOY AL NOTICE. 
SEC. 14. Whenever any public highway shall have been laid out 
througl1 any enclosed land, the supervisor shall give the occupant of such 
land, or the owner, if a resident of the road district, 's,ixty days' notice in 
writing, to remove his fences,; but such owner or occupant shall not be 
compelled to remove any such fence between the first day of April and the 
first day of November; and if such fence is not removed pursuant to such 
notice, such supervisor shall cause the same to be done at such owner's 
expense, which may be recovered in an action by the supervisor, in the 
name of the towIliship trustee, before any justice of the peace in the 
county, and, in case of recovery, the judgment shall also include costs 
and attorney's fees. 
HIGHWAYS BY USE-WIDTH-RECORDING. 
SEC. 15. All highways heretofore laid out acording to law, or used as 
such for twenty years or more, shall continue as located and as of their 
Original width, respectively, until changed according to law; and hereafter 
no highway shall be .laid out less than thirty feet wide, and the order 
for the laying out of the same shall specify the width thereof. The board 
of commissioners shall have power to cause such of the roads used as 
highways as shall have been .laid out, but not suffiCiently described, and 
such as have been used for twenty years, but not recorded, to be ascer-
tained, described and entered of record. Such action of the board shall be 
on petition filed by one or more resident freeholders of the county, of which 
petition notice shall be given by posting in three public places along the 
line of such road twenty days before the session at which such petition 
shall be considered. And such board shall declare and establish 'the 
width of any such highway, which width shall not be less than thirty 
feet; and where any such highway shall be located upon a line dividing 
the lands of different owners one-half thereo'f shall be taken from the 
"land of each owner. 
NON-USER OF HIGHWAY. 
SEC. 16. Every public highway already laid out, or which may here-
after be laid out, and which shall not be opened and used within six years 
from the time of its being so laid out; shall cease to be a highway for any 
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purpose whatever; but if any distinct pa ..... thereof shall have been opened 
and used within six years, such part shall not be afrected by the provi-
sions of this ,section, nor shall this s'ection be applied to streets and alleys 
In any city or town. 
PE~ITION TO CHANGE LOCATION-NOTICE. 
SEC. 17. Any person through whose land any highway heretofore 
located and established, or hereafter to be located and established, may 
run, may petition the board of commissioners of the proper county for 
permission to change the location of such highway on his land, or on the 
lands of any other person consenting thereto. E,very such petitioner shall 
give notice of his intention to file such petition, by posting written or 
pr'.Llted notices thereof, in three or more public places in the vicinity of 
such proposed change, for twenty days before the first day of the term of 
the board at which such petition is to be presented. 
VIEWERS ON RELoCATurG--DUTIES. 
SEC. 18. Upon the filing of sucb petition, and proof of notice as pro-
vided for ill the preceding section, the board of commiss;ioners shall 
apPOint three disintevested freeholders of the county as viewers, who shall 
meet at such time as the board may appoint, und, after having been duly 
sworn, or affirmed, shall then, or on any other dny to which the majority 
may adjourn prior to the next session of such board, proceed to view the 
premises; and they, or a majority of them, shall rellort the respective 
lengths of the established and proposed highway, and the situaUon of the 
ground along each, and whether, in their opinion, the pubHc would be 
materially injured by such proposed change, and shall file their report 
with the board of commissioners at its next session thereafter. 
REPORT-REMONSTRANCE-PROCEEDINGS-COSTS. 
SEC. 19. Upon the filing of such report, and before action thereon,' 
if the report be favorable to ,such change, any freeholder may file his 
remonstrance against the same, stating therein the reasons why such 
change ought not to be made, and an issue may be made thereon; and if 
the report of the viewers be unfavorable to such change, the petitioner 
may make an issue thereon, and any such issue shall be trilld before the 
board of commissionevs, as other issues of fact are ·tried; and if, upon the 
report of the viewers, or upon any issue tried as above, the board shall be 
of opinion that the public will not be materially injured by such proposed 
change, it shall make an order granting permiSSion to the petitioner to 
make such change, and upon satisfactory proof, then or thereafter, that 
the new road has been opened and improved, and made equally convenient 
for travelers, the board shall make an order vacating so much of the 
former highway a·s lies between the difrerent points of intersection. All 
the costs of such proceeding shall be paid by the petitioner: ProvIded, 
That when a remonstrance is filed, and the issue found against the re-
monstrant, he shall pay all the costs occasioned by such remonstrance. 
~-------------~ ---~-
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COMPENSATION-VIEWERS-SURVEYORS. 
SEC. 20. Viewers and reviewers, for each day engaged in viewing or 
reviewing a highway by order of any board of commissioners, shall 
receive two dollars. Surveyors, for their services in locating highways, 
will receive two dollars and fifty cents a day, and five cents for each mile 
necessarily traveled; and for making out a complete report of survey of 
such highway, one dollar, and, in case the survey exceed five miles, two 
dollars. Chainmen and axmen employed in such surveys will each re-
ceive one dollar and fifty cents a day. 
'I'WO OR MORE COUNTIES-PETITION-PROCEEDINGS, ETC. 
SEC. 21. In case of the proposed location, vacation or change of a 
public highway, extending into two or more counties, jurisdiction as to all 
the proceedings shall be in the board of commissioners of the county 
before whom the petition is first filed; and such proceedings shall be the 
same as those hereinbefore provided for in case of the location, vacation 
or change of a public highway in one county, so far as the latter are 
applicable--except that the petition shall be signed by not less than 
twenty-four freeholders of one or more of the counties into which such 
highway proposed to 'be located, vacated or a change therein made, is to 
extend, six of whom shall reside in the immediate neighborhood of the 
propos'ed highway, and not less than three of whom shall reside in each of 
such counties; except, also, that each set of viewers or reviewers to be 
appointed shall be equal in number to the number of the counties to be 
affected, and one of whom shall be appointed from each of such counties; 
and in case the number of such viewers or reviewers shall be even, and 
they can not agree, the viewers or reviewers so appointed shall 
select another who shall perform the same duties and receive the same 
fees as the viewers or reviewers first appointed. Costs and damages shall 
be paid as in case of proceedings for the location, vacation or change in a 
highway in one county; but the county having jurisdiction of the pro-
ceedings shall be entitled to recover from each of the other counties a 
proportionate amount of the expenses paid out ·of its treasury according 
to the proportion of the length of such highway in each of such other 
counties, to be recovered as any claim due from one county to another. 
Whenever any such highway Is located, vacated or changed, a certified 
copy of the order therefor shall be transmitted by the auditor of the 
county havirtg jurisdiction of the proceedings to the auditor of each of 
the other counties and entered of record in the order book of the board 
of commissioners of each of such counties, and a copy of the order shall 
be transmitted to the proper township trustees, as in case of a highway 
located, vacated or changed in one comity. 
ON COUNTY LINES-WORKING-PROCEEDINGS, ETC, 
SEC. 22. Whenever twelve freeholders of any county shall present 
to the board of commissioners a petition setting forth that a public high-
way, describing it, in their road district or districts, township or town-
ships, is situated upon or near a county line, and has not been worked 
for a time to be stated, in consequence of a difference of opinion as to 
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whose duty it was to work such highway, such board shall appoint as 
viewers two freeholders of the county, not belonging to the road district 
where such highway is required to be worked, who shall employ the 
county surveyor to perform the duties required by this section. The 
auditor of such county sball immediately, through the auditor of the 
other county, give notice to the commIssioners of the county upon whose> 
border such highway is situated of the filing of such petition, sending a 
copy of the same, and also of the appointment of such viewers; where-
upon it shall be the duty of the county board thus notified to appoint two 
other viewers of like qualifications, and the four persons so appoint,ed, 
with such county surveyor, shall meet at the time and place des,ignated 
by such first board of county commissioners, and, having first been sworn 
according to law, shall proceed carefully to examine the condition of such 
highway, and, if practicable, shall locate the same upon the county line, 
one-half in each county. Such viewers shall make out a report of their 
proceedings, describing such highway by metes and bounds and showing 
its beginning, termination and width. One copy of such report shall be 
transmitted to the board of commissioners of each county, and recorded 
as in case of other highways, and the proper township trustees shall each 
be furnished with a certified copy of the same. It Is made the duty of 
such trustees to open and improve such highway as required by law. 
The said county surveyor is authorized to act with such four viewers in 
locating such highway; and whenever the board of commissioners of either 
county shall fail, refuse or neglect to appoint viewers to act upon any 
petition filed according to the provIsion of this section, the two viewers 
appointed by the other county, in connection with the county surveyor, 
shall' proceed to discharge all the duties required of the four viewers, and 
their action in the premises shall have the same force and effect, and be 
equally binding, as the action of the four viewers. 
ON STATE LINES-IMPROVEMENTS-PROCEEDINGS, ETC. 
SEC. 23. Whenever it may be desirable to layout, construct or im-
prove, by straightening, grading, draining, paving, graveling or macad-
amizing, any highway or any part thereof, lying on, along or near to the 
State line between the State of Indiana and any' adjoining State, the 
boards of commissioners of the several counties of this State so adjoining 
another State shall have authority to join with the county commissioners 
or other proper authorities of the adjoining counties of such other State 
in the constructjoh and improvement in the manner a,foresaid of such 
highways; an" such boards of commiss,igners are hereby authorized jointly 
to enter into ~ntrscts with the proper authorities in such adjOining State, 
for the constl1lction and improvement of such highways. Each county 
shall pay sucll proportion of the cost of such improvement as shall be 
determined by a.nd between the said board of commissioners of this State 
and the proper authorities of such adjoining State to be equitable and just. 
Such improvement shall be made by the boards of commissioners on peti-
tion by the land owners, pursuant to the laws now or hereafter in force in 
this State, and this section is supplementa:! to all the provJ.sdons of this 
act for the construction and improvement of highways, so far as the same 
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ean be made applicable. Any highway so constructed or improved under 
this section shall be free of toll and shall be perpetu'ally kept in repair by 
the provisions of this act for the repair of highway,s; the said adjoining 
county or counties contributing proportionately in keeping the same in 
repair according to the proportions paid for the original cost thereof. 
STREAMS AND WATER,COURSES. 
STREAM DECLARED NAVIGABLE-PETITION. 
SEC. 24. The boards of commissioners in the several counties in this 
State are authorized to declare any stream or water-course in their re-
spective counties navigable, on the petition of twenty-four freeholders of 
the county, residing in the vicinity of the stream which it is intended to 
be declared navigable. 
EXAMINATION OF STREAM. 
SEC. 25. On the filing of the petition provided for in the last section, 
any such board shall cause an examination of the stream or water-course 
intended to be declared navigable to be made by some suitable person, 
who shall ascertain and report to the board the length of the same, and 
how much thereof is capable of being declared navigable, which report 
such board shall confirm if satisfied that the stream, if navigable, would 
be of public utility; and thereupon ,such board shall declare such stream 
navigable and cause the report to be recorded on the records of the board, 
as public highways are recorded. 
REMOVAL OF OBSTRUCTIONS. 
S1I:C. 26. The supervisor of the road district through which such 
stream or water-course, or any part thereof, may run, shall take charge 
thereof as a part of his general duties as supervisor of public highways; 
and for the purpose of keeping the same in a navigable condition he may 
annually callout for two days the inhabitants of such district, liable to 
work on the 'public highways, who shall work on such stream and clear 
out timber. and other obstructions that may interfere with the' navigation 
thereof. 
PENALTY FOR OBSTRUCTING. 
SE~. 27. Any person obstructing any stream or water-course declared 
navigable shall be liable to the same pains and penalties a,s persons 
guilty of obstructing public highways; and the general laws governing 
public highways, and the laying out and working thereof In all other 
respects,shall, so far as applicable, govern in the defining and working 
of navigable water-courses. 
PIERS, WHARVES, ETO. 
SE~. 28. Any riparian owner of lands within this State bordering 
upon a navigable stream may build and maintain within his premIs,es so 
bordering on such stream, and upon the submerged lands beneath the 
water thereof, piers, wharves, docks or' harbors in aid of navigation and 
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commerce, and may use, occupy and enjoy the same as appurtenant to his 
. said lands: Provided, That such piers, docks and wharves shall not ex-
tend into such stream further than is necessary to accommodate shipping 
and navigation, and in no case so as to obstruct the same. 
NOT TO AFFECT MILLS, ETC. 
SEC. 29. The declaration of water-courses as navigable by county 
boards shall not affect any mill, dam, aqueduct, viaduct, bridge or ma-
chinery on any such stream, except in cases where the same have been 
abandoned for a ~eriocl of twelve months. 
FUND TO REMOVE OBSTRUCTIONS. 
SEC. 30. The boards of commissioners of the several counties shall 
have power to use such sums as may be appropriated from the county 
treasury, and as they may deem necessary, to remove obstructions from 
streams that have been heretofore or may be hereafter declared navigable 
according to law; 
CA VING-NOTICE-FENCE REMOVAL. 
SEC. 31. When any public highway, running or passing along the 
bank of any water-course, shall, by the faIling or washing away of the 
bank of such wat-er-course, become unsafe or inconvenient for use as a 
public highway, it shall be the duty of the supervisor having such high-
way in charge forthwith to give the owner or occupant of the land over 
which such highway passes, notice to remove his fence back from the 
bank of such water-course far enough to admit of the opening and con-
struction of a road at least forty feet wide; and if the owner '01' occupant 
of such land should neglect to remove such fence, as required by such 
notice, it shall be the duty of such supervisor to call out the hands liable 
to work on highways in his road district, and forthwith to remove -such 
f,enee, doing to the owner or occupant no greater damages than is neces-
sary for the removal of the fence. If any dwelling or building should 
stand so near such water-course that a sufficient space is not left for such 
road, then such supervisor may open such highway in the rear of such 
dwelling house or other building. 
DAMAGES-VIEWERS, 
SEC. 32. When such fence shall be removed, or road changed to the 
rear of buildings, as provided for in the preceding s-ection, the owner of 
such land may file with the board of commissioners of the county where 
the same is situated a claim for damages for the removing of such fence 
or the change of such road, and for the use of the ground over which the 
said road shall pass; and upon the filing of such claim, it shall be the 
duty of such board of commissioners to appoint two reputable freeholders 
of such county to view such premises and assess the damages of such 
claimant, by reason of the appropriation of his said land for such highway 
and the removal of such fence. 
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OATH-REPORT-REVIEWERS-PAYMENT. 
SEC. 33. The viewers appointed as provided for in the last section 
shall be sworn faithfully and impartially, and upon actual view of such 
premises, to assess such damages and report the same to such board of 
commissioners, and such board may allow and ·order the same to be paid 
out of the treasury of such county; or if the board deem such assess.-
ment to be too high it may appoint reviewers to make another assessment. 
who shall be sworn, and proceed in_ like manner to assess such damages, 
and report the same to such board, and such board shall order the amount 
of the assessment to be paid ,out of the treasury of the countv. If sucb 
claimant shall feel aggrieved by such assessment, he may demand a 
review of liuch premises, and a new assessment of such damages, where-
upon such board shall appoint reviewers, as aforesaid, who shall review 
such premises, and re-assess such damages; but if such last-named re-
assessment shall be for no greater sum than the first assessment, ~uch 
claimant shall pay the cost of such last named review. 
GATES AT RI"\rER BANK. 
SEC. 34. Persons living on or owning property along any water-
course that is navigable for boats of a large size, are hereby authorized 
to hang gates at or near the top of the bank, across any road leading down 
the bank and terminating at such water-course, save in the limits of towns 
and cities. 
RAILROAD, INTERURBAN, STREEtT-CAR, TE,LEGRAPH AND 
TELEPHONE LINES. 
RAILROAD, ETC.-OROSSING STREAM OR HIGHWAY. 
SEC. 35. Every steam or electric railroad company shall have the 
right to construct its railroad across any stream, water-course, road, high-
way, railroad or canal which the route of its road shall intersect, in such 
manner as not to interfere with the free use of the same and so as to 
afford security for life and property; but such railroad corporation shall 
restore and maintain the stream or water-course, road, highway or canal, 
thus intersected, to and in its former state, or in a sufficient manner not 
unnecessarily to impair its usefulness or injure its franChises. Whenever 
the track of such railroad ahall cross a road or highway, such crossing 
may be at grade or such road or highway may be carried under or over 
the track, as IIlay be most expedient; and, in cases where an embankment 
or cutting shall make a change in the .line of such road or highway de-
sirable, with a view to a more easy ascent or descent, the said railroad 
corporation may take such additional lands for the construction of such 
road or highway, or such new line as may be deemed requisite. Unless 
the lands so taken shall be purchas,ed or voluntarily given for the pur-
poses aforesaid, compensation therefor shall be ascertained in the manner 
provided by law, and duly made by such corporation to the owners and 
persons interested in such lands; and the aame, when so taken and com-
pensation made shall become part of such intersecting road or highway. 
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in such manner and on such terms as the adjacent parts of such highway 
mny tie held for highway purposes. 
• 
INTERURBAN-EXTENSION ON HIGHWAY. 
SEC. 36. - Any interurban or street railway company, organized under 
the laws of the State of Indiana and operating such railway' within any 
of the towns or cities of the State, desiring to extend its road beyond such 
town or city limits on any public highway, or any other company organ-
ized under the laws of the State of Indiana for similar purposes, or 
any corporation desiring to build an interurban electric railway outside 
of any city or town on any public highway, may do so by procm:ing the 
consent of the board of commissioners of the county in which such high-
way is situated. If such highway is graveled or planked by a gravel or 
plank road company, such interurban or street railroad company shall also 
be required to procure the consent of such gravel or plank road company 
to run its road over such gravel or plank road. Such interurban or street 
railroad company shall, in all cases in which any road or highway shall be 
used by it for the purposes expressed in this section, locate its tracks on 
such part of such highway, keep its track and roadbed in such condition 
and perform such other reasonable terms and conditions as may be fix,ed 
in the order of the board of commissioners of the county made in granting 
such consent or at any time afterwards. 
RAILROAD, ETC.-REAL ESTATE TAXATION. 
/SEC. 37. All officers engaged in the assessment of property for taxa-
tion are prohibited from a-ssessing for taxation, against any adjacent 
property holder, the real estate occupied by any railroad, interurban or 
street railway, or by any public highway, and no part of the land so be-
longing to snch property holder shall be assessed against him for taxation 
except the portion beyond the lines of the right of way of the railroad, 
interurban or street-car company or the right of way used and occupied as 
such public highway: Prov.ided, That if the assessor and the land owner 
,shall fail to agree on the amount of land contained in such railroad, 
interurban or street-car right of way, on such ,public highway, then such 
land owner, to receive the benefit of such exemption, shall determine the 
amount of land in dispute by actual survey and shall bear all expenses of 
the same. 
POLES, WIRES, ETC. 
SEC. 38. 'I'hat corporations organized for the purpose of constructing, 
operating and maintaining telephone lines and telephone exchanges are 
authorized to set and maintain their poles, posts, piers, abutments, wires 
and other appliances or fixtures, upon, along, under and across any of the 
public roads, highways and waters of this State, outside of cities and 
incorporated towns; and individuals o,wning telephone lines are hereby 
given the same authority: Provided, That the same shall be erected and 
maintained in such manner as not to incommode the public in the use of 
such roads, highways and waters: Provided, also,That no pole or appli-
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ance shall be so located as to interfere with the ingress or egrelll:! from any 
premises on said road, highway or waters: Provided, further, That noth-
ing herein contained shall be construed as depriving the county commis-
sioners of ~y county of the power to require the re-Iocation of any such 
pole, poles or appliances which may affect the proper uses of such high-
way for public travel, for drainage, or for the concurrent use of other 
telephone lines; that the location and setting of said poles shall be under 
the supervision of the board of commi·ssioners of the county. 
BRIDGES. 
BRIDGES-BUILDING OR REPAIRING. 
SEC. 39. Whenever, in the opinion of the board of commissioners of 
any county, the public convenience shalf require that a bridge upon any 
highway should be repaired or built, the board shall cause surveys and 
estimates therefor to be made and plans and specifications to be prepared 
and filed in the office of the county auditOr, and shall direct such bridge 
to be erected or snch repair.s to be made. If, in the opinion of the board, 
the estimate therefor shall exceed the ability of the road district in which 
such bridge is to be built, or repairs to be made, by the application of its 
ordinary road work and tax, the commissioners may use any appropriation 
made from the county treasury to build or repair the same. 
FUNDS. 
SEO . .ro. Such board of commissioners shall receive and appropriate 
all donations for the erection and repair of bridges, and shall make such 
regulations in reference to payments and kinds of bridges as to it shall 
seem proper. 
SEALED PROPOSALS-oONTRAOT-BOND. 
SEO. 41. In case any board of commissioners determine that a bridge 
should be erected or repaired out of funds appropriated therefor from the 
county treasury, as provided in section thirty-nine of this act, such board 
shall direct the county auditor to advertise for sealed proposals to do the 
work according to the plans and specifications on file in his office. Such 
notice shall be given by publication for two weeks, once each week, in a 
newspaper of general circulation in the county, the last publication to be 
ten days before the day set for receiving bids. The commissioners may 
provide in such notice that each bidder, in guaranty of good' faith and 
that he will enter into !!ontract to do the work if his bid is accepted, shall 
deposit such money or give such bond as the board may deem proper. 
and may fix such other terms and conditions for the reception of bids as 
may be desirable. The board may let the contract to the lowest and best 
bidder, if his bid be reasonable, and may enter into written contract with 
him. But the board may reject all bids and re-advertise for other bids. 
Such contractor shall be required to give bond in an amount and with 
surety to be approved by the board, conditioned for the due performance 
of his contract. ' 
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PURCHASE OF BRIDGE-ABANDONED BRIDGE. 
SEC. 42. The board of cOllllllissioners of any county lllay purchase 
any toll bridge, or buy any private interest therein, and order the same 
to be paid for out of any money appropriated therefor out of the county 
treasury; and whenever any bridge company has abandoned, or may 
abandon, any bridge, or when the right to take toll has expired, or may 
expire, it shall be lawful for the commissioners of the county in which 
such bridge may be situated to require the same, and the grades leading 
thereto, to be rel~:J.il'e<l; and for that purpose such board shall possess all 
the powers that are given by law to boards of commissioners for building 
and repairing brillges. 
REPAIR OF BRIDGES. 
SEC. 43. The board of commissioners of every county shall cause all 
bridges therein to be kept in repair, and shall cause the supervIsor of the 
proper road district to keep in a conspicuous place at each end of any 
bridge in his district, whose chord is not less than twenty-five feet, the 
following notice in large letters: "One dollar fine for riding or driving on 
thi~ bridge faster thm: a walk." And if any person shall ride or drive over 
any such bridge faster than a walk, or if he shall tn any manner wilfully 
injure such bridge, he shall, for every such offense, forfeit and pay any 
f'lich sum not less than one dollar nor more than treble the damages 
lpgally ascertained, to be recovered by the proper supervisor befote any 
jintice of the peace of the proper county, which sum so recovered shall 
he app}i.ed to the repair·s of such bridges. 
Wl'rHIN CORPORATE LIMl'fs. 
SEC. 44. The board of commissioners of any county may build or re-
pair any bridge within the corporate limits of any city or town in such 
county.; and any such bridge, if built or repaired by order of such board, 
shall be built or repaired in the same manner and paid for out of the 
same funds that other bridges without such corporate limits are by law 
built or repaired and paid for. Nothing in this section, however, shall be 
so construed as to take away from any such city or town the right to 
build or repair any bridge within its, corporate limits, nor to take away 
the jurisdiction of such city or town over all bridges within such limits, 
whether built or repaired by such city or town or by the county board. 
ACROSS BOUNDARY LINE-PROCEEDINGS, ETC. 
SEC. 45. Whenever public convenience shall require the erection, 
repair or purchase of any bridge across a stream forming the boundary 
line between two or more counties in this State. the boal'd of commis-
sioners of such counties, upon application therefor, may. by ordl'r entered 
of record, declare its willingness to aid in the erection, rellair or purchase 
of such bridge, and shall cause notice of such order to be given to the 
boards of commissioners of the other counties interested therein. And 
whenever it may be ascertained that each of such other boards has made 
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a like order, as shown by the certificates of the auditors of the res.pective 
counties, such boards shall, in case o.f the erection or repair of such 
bridge, by CQncurrent resQlution, cause a survey and estimate to. be made, 
submitting plans and specifications therewith, by SQme competent perso.n, 
to. be presented to. such bQards at a specified time and place when and 
where they shall meet in jQint sessiQn at Qr near the site Qf' such bridge, 
to. estimate and determine the kind Qf bridge which shall be erected, 0.1' 
repairs made, and the manner and time Qf payments therefQr; and they 
shall cause the plans and specificatiQns that ~ay be agreed upon at such 
meeting to. be placed Qn file with the auditor of the county which first 
declared its willingness ·tQ aid in the erection Qr repair Qf such bridge, 
and a complete recQrd .shall be made by the auditQr Qf such cQunty Qf all 
the prQceedings in relatiQn to. such bridge: PrQvided, 'fhat whenever a 
board Qf cQmmissiQners Qf any cQunty shall have nQtified the bQard 0.1' 
bQards Df any other cQunty Qr cQunties interested in the. erectiDn, repair 
or purchase Qf any bridge as !!pecified- in this sectiDn, and any such bDard 
Df CDmmissiQners so nQtified shall fail Qr refuse fQr the periQd of thirty 
days to. accept or act Dn the same by jDining in the building, repair Dr 
purchase Df such bridge, then the bDard Qr bQards Qf cDmmissioners pass-
ing such Qrder, may, if in their Qpinion public cQnvenience require it, 
build, repair Qr purchase such bridge under the same rules and regulatiQns 
as are nQW or may hereafter be in fQrce for the building, repair Qr pur-
chase Qf bridges wholly within Qne cQunty, after first having Qbtained, 
in case Qf the erectiDn Df a bridge, the written CDnsent Qf the land Dwner 
in the adjQining CQunty whQse land will be occupied by such bridge. In 
case Df the erection 0.1' repair of a bridge, it shall be the duty of such 
boards Qf county commissioners, while in jQint session, to apPo.int one Qr 
mDre persons as superintendents', who. shall have full contrDI and supervi-
sion of the erection ·or repair of such bridge, subject, however, to such 
regulations as such boards of cQmmissioners may determine upDn; and 
such superintendent or superintendents shall each give bond in such sum 
as may be required by such boards of commissiQners, and to be approved 
by them. It shall be the duty of such boards, in joint session, to fix the 
amount of the appropriation which shQuld be made by their respective 
counties in payment of the CDSt of construction, repair 0.1' purchase Qf 
such bridg·e; which apportiDnment to. each county Qf the whQle cost Qf 
the CQnstruction, repair or purchase Qf such bridge shall be in proportion 
to. the taxable property Qf such counties. In case Df the refusal of any 
cDunty, as afQresaid, to jDin in the constructiQn, repair or purchase Df 
such bridge, the CQunty desiring such imprDvement may construct, repair 
or purchase such bridge, as hereinbefQre provided, and when the cost Df 
such bridge Qr repairs dQes not exceed five thousand dollars the county 
making such improvement shall be entitled to recover from each of such 
adjQining cDunties affected by such improvement the amount that such. 
county should have paid had it joined in such improvement, such claim 
to be enfDrced as other claims are enforced against cQunties in this State; 
and when such claim is litigated the judgment shall include a rea·sonable 
attorney's fee for the plaintiff's attQrney. All boards Qf commissiQners, 
prDceeding under this sectiDn to erect, repair or purchase jDint bridges, in 
.adyertising fOl" bids, letting cDntracts and requil"ing affidavits and bonds 
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for bidders and contractol"s, shall be governed by the laws now in force 
or hereafter enacted, providing for advertising for bids, letting of con-
tracts and requiring affidavits and bonds of bidders and contractors for 
the erection of bridges wholly within and by one county. E,ach county 
shall be regarded as the owner of an interest in any bridge erected, re-
paired 01' purchased in pursuance of this section, and each shall have a 
voice in regulating the use thereof. 
G RA VE'L ROADS. 
CONSTRUCTION BY ASSESSMENT-PROCEEDINGS. 
SEC. 46. The board of commissioners of every county in this State 
shall have power, as hel'einafter provided, to layout, construct or improve, 
by straightening, grading, paving, draining, graveling 01' macadamizing 
any public highway, 01' any part thereof, within such county. Upon the 
presentation to any such board of a petition stating the kind of improve-
ment prayed for, and the points between which the same is asked, signed 
by a majority 'of the adult resident landowners of the county whose lands 
will be benefited by the proposed improvement, ,such majority shall rep-' 
resent a majority of the acres owned by said residents, such. board, if 
satisfied that due notice of such application has been given by publication, 
once each week for two weeks successively, In a newspaper published in 
the county, the last of which publications shall be at least ten days before 
the meeting of the board at which such petition is to be presented, 01' by 
posting up notices in three of the most public places in the neighborhood 
of such highway, at least ten days before such meeting of the board, shall 
appoint three disinterested freeholders of the county as vIewers, and a 
competent surveyor or engineer to consider such proposed improvement 
and to proceed, upon a day to be named by the commissioners, 01' on any 
other day to which a majority may adjourn, prior to the next session of 
such board, to examine, layout, straighten 01' otherwise improve such 
highway, as in their judgment public utility or convenience may require; 
and the auditor of the county shall notify such v1ewers and surveyor of 
the time and place of their meeting, and they shall meet accordingly, and 
after taking an oath or affirmation faithfully and impartially to discharge 
the duties of their appointment, respectively, ,shall determine what lands 
will be benefited or damaged by the proposed improvement, and shall take 
to their assistance two suitable persons as chain can'iers, and one marker; 
and if the said viewers find [that] such improvement will be of public 
utility, twd that the costs and expenses thereof and damages caused 
thereby will be less than the benefits to the lands within two miles of the 
improvement, excepting such lands and lots as lie within the limits of any 
incorporated town or city, they shall upon the actual view of all the lands 
within two miles of the improvement, excepting such lands and lots as lie 
within the limits of any incorporated town or city, apportion the estimated 
. costs, expenses and damages upon all the said lands within such two 
miles that will be benefited, according to the -benefits to be derived there-
from. They shall assess the damages, if any, to be sustained by any 
person or persons through whose lands such road is proposed to be laid 
out, straightened or improved. 
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VIEWERS AND SURVEYOR-REPORT-NOTICE. 
SEC. 47. The viewers and surveyor, as soon as they have performed 
the duties prescribed by the preceding section, shall make a report to the 
board of commissioners, and file the same with the auditor of the county, 
which report shall show the public utility of the proposed improvement, 
an estimate of the costs and expenses thereof, including reasonable at-
torney's fees for the petitioners, the damages, if any, assessed to the sev-
eral tracts of lands, the benefits to each forty-acre tract of land or less, 
where such exists, and give a description of the work proposed, the grade, 
drains, culverts, kind of improvement, the commencement, width and 
terminus of the road: Provided, That no lands shall be assessed for 
benefits that do not lie within two miles of the contemplated work or 
improvement, nor lands within incorporated towns or cities. As soon as 
such report is filed with the auditor, it shall be his duty to give notice of 
the filing thereof by publication. for two successive weekS, once each we,ek, 
in some newspaper published in the county where the improvement is to 
be made, and state therein the points between which such improvement is 
to be made, and the time set for the hearing of such report, the last of 
which publications shall be not less than ten days before the time set for 
such hearing. 
HEARING OF REPORT-ORDER. 
SEC. 48. At the time fixed for the hearing of the report, the board of 
commissioners shall proceed to hear the ,same, and if it is found that notice 
has been given, as required by the preceding section, that the proposed 
work is of public utility and that benefits assessed exceed the expenses 
and damages, such board shall enter upon its records an order that the 
improvement be made, which order shall state the kind of improvement 
and the width and extent of the same. 
AMENDMENT TO PETITION. 
SEC. 49. ~'he board of commissioners shall have power to permit 
amendments to be made to the petition or report, and to extend the time 
to the viewers to make their report, and to continue the hearing from 
time to time, so as to subserve the ends of justice. 
REMONSTRANCE-CAUSES. 
SEC. 50. On or before the day fixed for the hearing of such report 
the owner,s of any lands affected by the work proposed may remonstrate 
against the report, which remonstrance shall be sworn to, and may be for 
any or all of the following causes: 
First. That the report of the viewers is not according to law, stating 
specifically the illegality claimed; 
Second. That the lands of the party filing the remonstrance are not· 
benefited, or are assessed too much as compared with other lands assessed 
as benefited, specifying such lands; 
Third. That the lands of the party filing the remonstrance are dam-
aged, and that the damages assessed are inadequate; 
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Fourth. That it is not practicable to accomplish the proposed work 
without an expense exceeding the aggregate benefits; 
Fifth. That the proposed work will not be of public utility. 
If more than one party remonstrate, the remonstrancs shall be con-
solidated and tried together, and the report of the viewers shall be prima 
facie evidence of the facts therein stated. The board of commissioners 
shall try the issues thus formed, and if such board find for the remon-
strants upon the fourth or fifth cause of remonstrance, the petition and 
report shall be dismissed at the cost of the petitioners: Provided, That if 
donations shall be made or secured to the satisfaction of the board, sufD.-
cieRt, with the a-ssessments, to equal the expenses of the work and dam-
ages allowed, the petition and report shall not be dismissed for the 'fourth 
cause of remonstrance, and such donations are hereby authorized to be 
made. If the board find for the remonstrants upon the first cause of 
remonstrance, the report shall be referred back to the viewers for correc-
tion, or for a new report, to which new or amended report remonstrance-s 
may be filed as before; and if the report shall finally be made according 
to law the board shall find against the remonstrAnts for the first cause of 
remonstrance. If the board find for the remonstrants upon the second or 
third cause of remonstrance, such board shall modify the assessments and 
equalize the same and assess the damage as justice may require, and 
thus modified and equalized the assessments ,shall stand and be adjudged 
valid. The only questions that shall be raised shall be those raised by the 
remonstrance. If the assessment upon the lands of any remonstrant is 
not reduced twenty per cent. or the damages claimed by any remonstrant 
are not increased twenty per cent., such remonstrant shall ,pay all ('osts 
occasioned by such remonstrance; but if such assessment be reduced more 
toon twenty per cent., or the damages be increased more than twenty per 
(Jent., then the remonstrant shall recover costs and the board shall appor-
tion such costs pro rata upon the lands assessed for benefits. Such assess-
ments when confirmed by the board of commissioners, or higher court on 
appeal, shall constitute first and paramount liens on the real estate 
respecively assessed, as taxes are liens, which liens shall relate back and 
bind the real estate so IlSsessed from the time of the filing of the report. 
The auditor shall at (,llCe enter such assessments upon the tax duplicate, 
to be collected by the county treasurer as State and county taxes are 
collected, with interest at six per cent. per annum, [in1 installments as 
hereinafter provided, and the moneys collected shall be used exclusively 
in payment of the bonds, costs and expenses of such work, as hereinafter 
provided. 
SUPERINTENDENT OF CONSTRUCTION. 
SEc. 51. After the improvement has been ordered and the assess-
ments confirmed, as provided in the last ,section, the board of commission-
ers shall appoint a competent person to superintend the construction of 
the work, who, before entering upon the duties of such trust, shall take 
an oath or affirmation honestly, faithfully and impartially to discoorge 
the duties of such trust, and shall execute a bond, payable to the State of 
Indiana, for the use of the parties interested therein, in double the amount 
of the assessments, with surety conditioned for the faithful performance 
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of the duties assigned him, which bond shall be approved by the board 
of commissioners. Suit may be brought on such bond by any person or 
corporation aggrieved, and any judgment rendered thereon in favor of 
any person or corporation shall be without relief from valuation or ap-
praisement laws and with attorney's fees. 
SUPERINTENDENT'S DUTIES. 
SEC. 52. It shall be the duty of. the superintendent charged with the 
execution of the work provided for in the preceding six sections to pro-
ceed to have the same constructed as ordered. He shall let the contyact 
for s11ch construction as a whole or in parcels, as he may deem best. He 
shall give notice of the time and place the contract or contracts will be let, 
by publication once each week for two successive weeks in one or more 
papers published in the county, which notice shall state the time within 
which the work is to be completed, and the parcel or parcels to be let. 
Sealed proposals .shall be received, and the work let to the lowest re-
sponsible bidder or bidders. A bond with surety executed by the bidder, 
to the State of Indiana, in the amount of the bid, shall accompany each 
bid. Such bond shall be executed by freehold sureties, at least one of 
whom- shall be a resident of such county; or the bond may be secured by 
a surety company to the approval of the board. Suit may be brought on 
such bond on the relation of the superintendent or that of any person hav-
ing an interest therein, for any and all breaches thereof, and any judg-
ment rendered thereon shall be without relief from valuation or appraise-
ment laws, and include reasonable attorney's fees. If any per,son or per-
sons contracting to construct the work, or any part thereof, shall fail to 
perform the same according to the contract, the superintendent shaJl have 
the right to relet the same, on notice and after receiving bids as on the 
first letting, and deduct from the contract price of the original contract 
whatever sum the last eon tract is in excess of the original contract, and 
shall also deduct the expense of the reletting; and the superintendent shall 
i;tave the right to continue the reletting as above until the work is fully 
completed. 
ASSESSMENTS-PAYMENT-ISSUANCE OF BONDS. 
SEC. 53. As soon as the contract or contracts are let for the con-
struction of the work as provided in the pI'eceding section, the superin-
tendent shall assess upon all the lands benefited, ratably upon the amount 
of benefits as confirmed and adjudged by the board of commissioners, or 
court on appeal, such sum as may be necessary to pay for the work and 
aU costs and expenses accrued or to accrue, not exceeding the whole bene-
fits adjudged upon anyone tract. He shall immediately thereafter 
make out a notice stating that the work has been established by the board 
of commissioners, setting out also the several assessments to the several 
tracts of land, as confirmed by the board, or court on appeal, and cause 
such notice to be recorded in the office of the recorder of the . county. 
Whenever any assessment shall have been satisfied, it shall be the duty 
of tIre superintendent to enter satisfaction of the lien thereof in such 
record; and in case bonds are issued, as hereinafter provided, it shall be 
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his duty to enteron the margin of such record the words "bonds issued," 
which entry shall have the effect to transfer tl}e record of the lien of any 
such assessment to the gravel road duplicate in office of the county 
tlleasurer. Should such superintendent fail to enter such satisfaction, the 
board, by order duly entered, shall direct the auditor to make such entry 
of satisfaction in the recorder's office. Such superintendent shallbe liable 
on his bond to any person interested for such failure of duty. The su-
perintendent of construction, out of the funds collected from the assess-
ment so made and confirmed. shall pay all cO'sts of the gravel road im-
provement not otherwise adjudg,ed, and all expenses incident, to the 
construction of the work, including the reasonable attorney's fees of the 
petitioner or petitioners in the preparation and presentation of the peti-
tion, the establishment of the work and Oother services rendered in such 
work, and also such other costs and expenses as the board shall allow; 
but no claim for costs or expenses, except payments on the contract for 
constructing the work, shall be paid until such claim is allowed by the 
board. All costs not taxable to the petitioner or petitioners, remonstrants 
or appellants, shall, in the first instance, be paid out of the county treas-
ury, and shall be refunded to the county by the superintendent of con-
struction out of the first moneys collected by him; next in order he shall 
pay all awards of damages; and thereafter he shall pay to the contractor 
such sums as shall from time to time becOome due under the terms of the 
contract, reserving, however, twenty per cent. thereof, which ,shall be due 
and payable only on completion and approval of the whole work. For 
the purpose of raising funds for making such payments, the superin-
tendent shall collect of the assessments of benefits adjudged by the board, 
such sums as may be necessary therefor, not exceeding the whole, amount 
of benefits assessed against any tract, and require the same to be paill to 
him in installments not exceeding ten per cent. per month, at such times 
and places as he shall fix, after thirty days' notice thereof given by' one 
publication in a newspaper of general circulation published in the county. 
If any such assessment is not paid in the amount and at· the time by him 
required, the superintendent shall make his certificate showing the ,amount 
of the assessment against any tract, and the default in its 'payment as 
reqUired, and shall file the same with the auditor of the county; there-
upon the auditor shall place such amount, together with ten per cent.' ,p~m­
alty for the default, upon the tax duplicate, to be collected as, state:'and 
county taxes are collected, at the next ensuing date for semi-annual: pay-
ment of taxes. If such assessment and penalty are not then paid, an 
additional penalty of five per cent. shall be added, and the land ,shall be 
sold for such assessment and penalty with interest thereon at six per cent. 
from the date of last default to the date of sale, as lands are sold for the 
non-payment of delinquent taxes; and the redemption from such sale may 
be had in the same manner, during the same time and on the ,same terms 
as provided by law for the redemption of lands sold for delinquent taxes. 
Gravel road bonds may be issued to procure funds fOol' the payment of Jhe 
cost, damages and expenses of the construction of such work, and of the 
proceedings had therein, provided the owners of lands assessed for be;ne-
fits shall, within thirty days from the establishment of the work' andap-
proval of the assessments of benefits and damages, file their written 
55-Geology. 
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requests therefor with the superintendent of construction. In ,such writ-
ten request any such land owner shall agree that in consideration of the 
right to pay his assessment in ten yearly installments he will not make 
any objection to any illegality 01' irregularity, if any, in the proceedings 
up to and including the letting of the contract and the issuing of such 
bond,s and that he will pay such assessments with interest as the same 
become due. The filing of such requests and the issue of bonds, if any 
there should be, shall in no manner affect the collection of assessments 
from land owners and others assessed for benefits, who have not filed 
requests for the issue of bonds, and as to them the collection of the 
assessments as hereinbefore provided for shall be made as if no bonds 
were issued; and bonds shall be issued to cover only so much of the cost, 
damages and expenses of the work and of the proceedings had therein 
as is apportioned to the lands of those who have filed requests therefor, 
and shall be liens only on such lands and payable only out of the assess-
ments made thereon. Such apportionment shall be made as follows: The 
superintendent of construction shall carefully ascertain the total original 
cost of the work, including all damages awarded to the owners of lands 
and all incidental ·expenses, and shall apportion such total cost, damages 
and expenses to the several tracts of land and parties assessed for benefits, 
in proportion to the assessments for benefits, not in any C3JSe exceeding 
such benefits. Thereupon the superintendent shall report all such facts to 
the board of commissioners, together with all such requests for bonds and 
waivers of irregularities by land owners, which report and waivers the 
board shall examine, and, if found correct, shall approve; whereupon 
such report and requests and waivers, with such approval, shall be 
entered in full in the order book of the board. The board of commission-
ers, after the entry of such order, shall direct the county auditor to pre-
pare an assessment sheet, or gravel road duplicate, showing the totaJ cost 
apportioned to all the parcels of land for which the owners of lands 
request the issue of bonds, with proper columns for the payment of in-
stallments and interest. And such auditor shalI assess ratably from year 
to year upon such lands a sum sufficient to pay such bonds and interest 
as they severally mature. The first of such assessments shaU be due and 
payable at the semi-annual payment of taxes next following the letting 
of the contract, and the remaining assessments on the same day each year 
thereafter for nine successive years, with interest at six per cent. per 
annum, payable semi-allnuaUy, 011 aU unpaid assessments. Such assess-
ments and interest shall be coUected by the county treasurer as State and 
county taxes are collected, and shall be subject to the same penalties in 
case of non-payment when due; and all laws for the coUection of delin-
quent taxes, and for the sale of lands for taxes and redemption from such 
sale, shaU. apply equally to the coUection of such assessments. Any land 
owner desiring to relieve his land of the lien of such cost of gravel road 
improvement may, at any time, pay the whole amount of the unpaid in-
staUments, with all interest due thereon. The treasurer shaU receipt for any 
payment on such installments, and mark such payment on the duplicate, 
as in the case of payment of taxes; and any such payment shaU be a re-
leaflc of the lien of such cost, and of the assessment for such work, to the 
extent of such payment. As soon as such duplicate is so prepared, the 
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bQard Qf commissiQners shall issue the bQnds Qf the cQunty tOo the amQunt 
Qf the CQst SQ placed Qil the duplicate fOol' oQllectiQn. T'he bOonds shall be 
numbered cQnsecutively, and shall be in denQminatiQns Qf Qne hundred 
dQllars Qr any multiple thereof, except that Oon~ bond may be fOol' less than 
Qne hundred dQllars. One-tenth Qf such bQnds, as near as may be, shall 
fall due and be payable Qn the first day Qf June Qr December, as the case 
may be, fQllQwing the next succeeding semi-annUal payment Qf taxes; and 
Qne-tenth Oof such bQnds, as near as may be, shall fall due and be payable 
Qn the same day every year thereafter, fOol' nine successive years. All such 
bonds shall bear interest frQm the date Qf letting the cQntract fOol' such 
wOork until the bQnds are paid, respe~tively, at six per cent. per annum, 
payable semi-annually, Qn the first day Qf June and first day Qf December, 
each year. They shall shQW Qn their face fQr what purpQse issued; and 
shall be payable Qut Qf coliectiQns made Qn such assessments, and nQt 
Qtherwise. UpQn the ,signing Qf such bQnds by the board Qf cQmmissiQners 
and the attestatiQn thereQf by the cQunty auditQr, they shall be turned 
Qver tOo the county treasurer, whQ shall receipt to the auditQr therefor. 
ThereuPQn the treasurer shall give nQtice, by publicatiQn Qnce in a news-
paper Qf general circulatiQn published in the cQunty, and by PQsting a 
CQPy Qf such [nQtice] at the door Qf the cQurt house, that, at the Qffice Qf 
such treasurer, Qn and after the hour Qf ten Q'clQck a. m., on a day tOo be 
named, not less than twenty days thereafter, the treasurer will prQceed tOo 
seli such bonds, at nOot less than the principal sum named in such bQnds, 
tOo the highest and best bidder fQr cash: PrQvided, hQwever, That in lieu 
Qf selling such bQnds, as herein prQvided, the bQard Qf cQmmissioners, by 
Qrder Qf recQrd tOo that effect, may direct that the bQnds shall be ex-
changed at par and held by the cQunty treasurer for any unlQaned school 
funds Qr Qther unused funds held in the cQunty treasury; in which ca,se 
the assessments and interest cQllected fOol' the payment Qf such bQnds shall 
be paid intQ and credited tOo the fund SQ used in their purchase. The prQ-
cfeds Qf such bQnds shall be drawn Qut Qf the cQunty treasury Qnly Qn 
t11e warrant Qf the auditQr, UPQn the certificate Qf the superintendent, in 
p8J"m€nt Oof the COost Oof construction of such work and the expenses inci-
([Pnt thereto. In case tile bonds sell at a premium, the aggregate amount 
pf such premium shall be apportioned pro rata to the several assessments 
of cost against the respective parcels Oof land; and the amOount thus appor-
tionEd tOo each parcel shall Qperate as a payment, to. that extent, Oof the 
first maturing installment. 
ACCEPTANCE-FINAL REPQRTS-SURPLUS FUNDS. 
SEC. 54. When the wQrk ,of graveling, macadamizing 001' otherwise 
imprQving such highway, as hereinbefQre prQvided, is cQmpleted, and the 
"uperintendent sllall certify the same tOo the auditor Qf the oQunty, the 
bQard Qf cQmmissiQners shall receive the improvement and provide for 
the keeping Oof such rQad in repair, as hereinafter required. It shall be 
the duty Qf the said superintendent, within sixty days after certifying 
the cQmpletiQn Qf the improvement, tOo file his repQrt with the auditQr, 
shQwing the receipts and disbursements, accQmpanied with vouchers fOol' 
all disbursements, which repQrt shall be submitted by the auditQr tOo the 
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board of commisSioners at their next ensuing term, for approval or rejec-
tion. Ai; soon as such report shall have been approved by the board of 
commissioners, the superintendent shall, within ninety days thereafter, 
distribute the surplus funds, if any, remaining in his hands to the persons 
from whom the same were collected, according to the several assessments, 
and take vouchers therefor; and as soon as he has completed such dis-
tribution he shall file bis report thereof, accompanied by such voucher8, 
with the board of commissioners, for approval or rejection, and when the 
sanie has been approved, he shall be discharged by order of the board. 
If for any reason any surplus funds remain in the hands of the said su-
perintendent after having made distribution the same shall be ordered 
paid into the gravel road repair fund~ to be used only in the repair of the 
road for the construction of which the funds were collected. Whenever 
the owner of any tract of land assessed for the construction of any such 
road shall have paid off such assessments, it shall be the duty of the 
auditor to release and satisfy such assessment lien by writing the appro-
priate words of such payment and satisfaction upon the record where 
such assessment appears, and sign his official signature to such release, 
with the date thereof. 
CONTRACTOR-PURCHASE OF MATERIALS. 
SEC. 55. Any contractor for the construction of such work, or any 
part thereof, as provided for in the preceding nine ,sections of this act, 
shall have the power to contract for and purchase any materials that may 
be necesl;lary for the construction of such road; and if such contractor can 
not agree with the owner of such materials, as to the price thereof, he 
may apply to the circuit court of the county, or the judge thereof in vaca-
tion, to appoint appraisers to condemn and assess the value of such ma-
terials as provided by law for the condemnation of real estate under the 
power of eminent domain. The appraisers shall also assess the damages 
that may accrue to the owner of such materials by the removing of the 
same through his premises, and shall immediately return their award to 
such circuit court, or to the judge thereof in vacation; and such court 
o~ judge shall, upon the return of such award, on application of such con-
tractor, furnish him with a copy of such award. Thereupon such con-
tractor shall enter upon the lands, either enclosed or unenclosed, and 
remove such materials as may be required to make a good road. An 
appeal from such award by the owner shall not prevent the immediate 
entry upon the premises by the contractor for the purpose of taking ~uch 
materials. If the ,contractor appeal and the award be not reduced ten 
per cent. thereof, he shall pay all costs occasioned by the appeal; and if 
the owner o,{ the materials appeal and do not receive ten per cent. more 
than the award, such owner shall pay all the costs occasioned by the 
appeaL 
. ( . ~]\[ONSTRANCE APPEAL--QUESTION FOR TRIAL--:-COSTS, ETC. 
SEC. 56. Any person who appeared and filed a remonstrance before 
the board of commissioners as provided for in section fifty of this act, 
s'hall be allowed an appeal to the circuit court, in like manner as other 
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appeals are now allowed; and on such appeal the only question that shall 
be tried in the circuit court shall be the question raised before the board 
of commissioners by the first, second or third causes of remonstrance, 
which questions shall be tried by the court without a jury. On such trial 
the report of the viewers shall be prima facie evidence of the facts therein 
contained. If more than one party appeal all such appeals ,shall be con-
solidated and tried together, and the rights of each appellant separately 
determined. If the court find for any appellant upon the first cause of 
remonstrance the report shall 'be referred back to the viewers for correc-
tion, or for a new report; and if the repo,rt as so amended is found to be 
correct it shall be approved by the court. If the court find for any appel-
lant upon the second or third cause for remonstrance, it may modify and 
equalize the assessments as justice may require, by diminishing or in-
creasing any assessments or benefits, or by giving or withholding, in-
creasing or diminishing, damages. }j~or the purpose of so ruling upon such 
causes of remonstrance, and so modifying the assessments, all persons or 
corporations who are reported as affected, or whose lands are reported as 
affected, or who are named in the petition as affected, or who have ap-
peared to the petition, shall be deemed to be in court for all purposes, by 
reason of such appearance or by virtue of the notices theretofore given 
them; and as thus modified and equalized the assessments shall stand 
and be adjudged valid. Such judgment of the court shall be final, and no 
appeal be allowed therefrom. If the assessment upon the lands of any 
appellant is not reduced twenty per cent. or the damages awarded by the 
board of commissioners are not increased twenty per cent., such appel-
lant shall pay all the costs occasioned by such appeal, but if such asscss-
ment be reduced more than twenty per cent., or if the damages be in-
creased more than twenty per cent., then the appellant shall recover costs, 
and the court shall apportion such costs pro rata upon the lands assessed 
for benefits: Provided, That the decision of the board of commissioners 
as to the fourth and fifth causes for remonstrance shall be final and no 
appeal shall be allowed therefrom: And provIded, further, That if any 
appeal is taken from the board of commissioners to the circuit court, the 
bonds hereinbefore provided for shall not issue until after the final judg-
ment of the circuit court on such appeal. 
ERROR IN PROCEEDINGS. 
SEC. 57. No person shall be permitted to take advantage of any error 
committed in any proceedings to layout, construct or improve any high-
way under and by virtue ot this act, nor of any error committed by the 
board of commissioners, or by the county auditor, or by the engineer, 
surveyor, superintendent or other person or persons in the proceedings to 
layout, construct or improve any such road, nor for any informality, error, 
or defect apparent in the record of such proceedings, unless the party com-
plaining is affected thereby. 
TAXATION IN CITIES OR TOWNS. 
SEC. 58. When any highway to be improved under and by virtue 
of sections forty-Six to fifty-seven, inclusive, of this act, begins or termi-
nates in any city or town, the corporate authorities of such city or town 
r 
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may, .on agreement with the board of commissioners, levy a tax f.or the 
payment .of an am.ount llQt exceeding .one-fifth .of the entire C.ost .of such 
impr.ovement, in addition tQ any amount that may be assessed upon the 
real estate in such city .or tQwn by virtue of the provisiQns .of said sec-
tions: PrQvided, That the entire tax to be impQsed fQr road purposes by 
virtue .of this sectiQn shall nQt in anyone year exceed fifty cents .on the 
.one hundred dQllars of taxable values of such city .or t.own. 
INT.o ADJOINING C.oUNTY. 
SEC. 59. When it may be desirable tQ c.ontinue any highway imprQve-
ment cQntemplated under the prQvisions of the preceding sections frQm 
f.orty~six to fifty-eight, inclUSive, into .or through an adjoining county, the 
same proeeedings 'shall be had in such county as to petitions, bonds, 
viewers, appraisements and all other f.ormalities as are prescribed in said 
sectiQns fQr the commencement of such improvement in the first county, 
and all such proceedings shall be had before the bQard of commissiQners 
of the county in which 'such pr.oposed extension is located . 
.oNE ]\fILE OR LESS. 
SEC. 59!. Whenever there shall be constructed in any county of this 
State any public gravel road or turnpike n.ot less than one (1) mile in 
length, except where the entire length of the road is less than one (1) mile, 
and connecting with any free gravel road or terminating at any town or 
city, the same having a substantially graded rQadbed not less than twenty 
(20) feet wide, with suitable side drains, culverts and bridges, and with 
grades not exceeding the maximum of free gravel or turnpike roads .of such 
county, and having placed thereon not less than one (1) yard of suitable 
gravel or brQken stone for every three (3) feet in length in such manner 
as tQ make a suitable road for public travel; that on the written reque.st 
t.o the board of commissioners for such county, of not les'S than thre'e (3) 
freeholders residing in the r.oad district wherein such road is situated. 
said b.oard of commissi.oners shall make inspectiQn thereof, and for such 
purpose may employ a competent engineer to assist them. If uP.on such 
examination such road in their opinion is of public utility, and shall con-
form to the requirements herein, they shall cause an entry to be made on 
their records of such facts, and also enter thereon a descriptiQn .of the 
commencement and terminus there.of, and general description of the rout.e 
of the same, and thereafter such road shall be deemed a part of the free 
gravel .or turnpike r.oads of such cQunty, and maintained as by law 
provided. 
ON COUNTY LINE-PROCEEDINGS. 
SEC. 60. When it is desirable to make any gravel or other highway 
imprQvement UPQn the boundary line between tWQ counties, such as the 
improvements contemplated in the preceding fourteen sections, the petition 
therefor may be filed before the board of commissi.oners .of either county, 
and such b.oard shall direct the county auditQr t.o transmit to the b.oard of 
commissioners .of the other interested c.ounty a copy of Such petiti.on and 
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a nQtice Qf the time and place when and where bOoth bQards shall meet tOo 
act upon the petitiQn. Such meeting shall be held nQt less than twenty 
days nQr mOore than thirty days frQm the date Qf the giving of such nQtice 
and transmitting Qf such CQPy Qf such petitiQn. The tWQ bQards shall act 
together in all matters relating tOo such imprQvement. The same prQceed-
ings shall be had as near as may be, as tOo the petitiQn, viewers, assess-
ments, superintendent, bQnds and all Qther matters as are prescribed in 
said fQregoing sectiQns Qf this act in relatiQn tOo gravel rQad and other 
like imprQvements afQresaid when made in Qne CQunty. ShQuld the board 
of cQmmissiQners Qf .such s.eCQnd county refuse or neglect to meet and act 
with the board of the first county, then said first board, before which the 
petition was filed, may proceed tOo make the imprQvement on such bound-
ary line, as if the highway were whQlly in the first county, and shall have 
power tOo make all assessments on lands within two miles on each s,ide of 
such line; and such first county shall have a claim upon such second 
county for Qne-half Qf all necessary expenses paid out of the treasury of 
the first county in relation to such work, which claim may be cQllected 
frQm the second county as any other claim due from one county to anQther. 
Whenever a petition for any such imprQvement of a highway Qn the 
boundary between this Slate and any other State is filed before the bQard 
Qf commissioners of any county adjoining such Qther State, such board 
of cQmmissiQners and the other proper officers of such county shall have 
authQrity to unite with the proper Qfficers of any adjQining county in such 
other State in the doing of such work, in accordance, so far as may be, 
with the proceedings herein authorized when the highway is on the bound-
ary line between two counties: Provided, That the adjoining county or 
counties in such other State shall pay one-half Qf all expenses and assess-
ments for the construction of such improvement and shall thereafter keep 
Qne-half of such highway in repair. The commissioners and other proper 
officers in such adjoining county in this State are given full power to 
enter into any equitable contract with the proper authorities in such ad-
joining county or counties in such other State to do such work and keep up 
such repairs in accordance with the laws of this State for making and 
keeping up such improvements in any county of this State, so far as the 
;;ame can be made applicable. 
FREE OF TOLL-TOWNSHIP ROAD FUNDS. 
SEC. 61. All highways improved under the provisiQns of sections 
forty-six to .sixty, inclUSive, Qf this act shall be free of toll. Nothing in 
said sections shall be so understood as to prevent township trustees from 
grading, graveling, macadamizing or otherwise imprQving the highways 
in their several tQwnships and paying for the same out of the road funds 
Qf such townships. 
GRAVEL ROADS BY TAXATION. 
TOWNSHIP CONSTRUCTION, ETC., BY TAXATION. 
SEC. 62. 'rhe boards Qf commissioners of the several counties of the 
State of Indiana are hereby authorized and empowered to lay Qut, estab-
lish and cause to be graded, drained and paved with stone, gravel 001' Qther 
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road-paving material any new highway or part of a highway in any town-
ship in said State, or on the line dividing any two or more townships in 
any county in this State, or to cause to be graded, drained and improved 
in like manner any public highway already established in any such town-
ship or on the line dividing any two or more of 'such townships, in the 
manner and upon the conditions hereinafter prescribed. 
PETITION-NOTICE. 
SEC. 63. Whenever a petition signed by fifty or more freeholders 
and voters of any township in any county in this State, includes any 
incorporated town or city in such township having a population of less 
than thirty thousand inhabitants, praying that any public highway or 
highways within such township ,'shall be laid out, established and im-
proved by grading, draining and paving with stone, gravel or other road 
paving material, or that any public highway, or highways, or any part 
of any public highway, or highways, already established, shall be graded, 
drained and paved with stone, gravel or other road-paving material, or 
by fifty or more freeholders and voters of two or more townships in such 
county praying that a public highway shall be laid out, graded, drained 
and paved on a line dividing such townships, or that a highway on such 
line shall be graded, drained and paved, shall be addressed to the board 
of commissioners of the county in which such township or townships are 
located, and filed in the office of the auditor of such county, it shall be 
the duty of such auditor to cause to be published in a weekly newspaper 
of general circulation, printed and published in said county, and to be 
posted in not less than three public places within each of the townships 
named in such petition, and at the door of the court house of such county, 
a notice setting forth a copy of such petition, and the day upon which the 
same will be presented to such board of commissioners. 
CONTENTS OF PETITION. 
SEC. 64. 'l'he petition herein contemplated shall set forth the begin-
ning, course and termination of each new highway or part of highway 
sought to be laid out, established, graded, drained and paved, and the be-
ginning and termination and a general description of each public highway 
sought to be graded, drained and paved, together with a recommendation 
of the width of each such highway and of the character of the improve-
ment to be made, and such petition may include one or more of such 
highways at the option of the petitioners. 
PRESENTATION TO COMMISSIONERS. 
SEC. 65. Upon the filing of such petition the auditor shall designate 
by endorsement thereon the day in a regular session of such board of 
commissioners, not more than thirty days thereafter upon which the same 
shall be presented to such board and the notice herein prescribed shall be 
signed by such auditor and published for two consecutive weeks in sucll 
newspaper, and posted not less than fifteen days, before the day so desig-
nated by the auditor. 
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HEARING ON PETITION-PROOF--ENGINEER-VIEWERS. 
SEC. 66. On the day so designated, by such auditor, the petitioners 
may make proof of the publication and posting of such notices and pre-
sent such petition to such board of commissioners, and any taxpayer of 
any township named in such petition, or any person or corporation whose 
lands or property will be affected by the work' therein prayed for, may 
file in writing his objections to the form or sufficiency of such petition, 
and in the event that such board shall deem such petition to be deficient 
in form, or insufficient in substance, the petitioners shall be permitted to 
amend the same, but if such petition be not amended in such manner as to 
be in due form and sufficient, it shall be dismissed at the cost of the peti-
tioners. If on the other hand such petition shall be adjudged by the board 
to be in due form and sufficient, either in the first instance or after the 
same has been amended, such board of commissioners shall make an order 
causing such petition to be spread of record and referring the matter 
therein prayed for to a competent civil engineer to be appointed by such 
board and two viewers, each of whom shall be a responsible freeholder 
and voter of such county, and not a resident of, nor the owner of taxable 
property in any township named in such petition. 
ENGINEER AND VIEWERS-OATH-BOND. 
SEC. 67. Such engineer and viewers shall meet at a time and place 
to be designated by such board of commiSSioners, within ten days after 
their appointment, and shall each take and subscribe an oath faithfully 
and impartially to discharge his duties, and such engineer shall execute, 
and file with such auditor, his bond, with good and sufficient sureties to 
the approval of such auditor, payable to the State of Indiana, in a penal 
sum of five thousand dollars, conditioned for the faithfui discharge of his 
duties as such engineer, which bond may be put in suit by any person or 
corporation whose property shall be injured or damaged by any wrongful 
act or negligence of such engineer. 
DUTIES OF ENGINEER AND VIEWERS-REPORT-PROFILE. 
SEC. 68. When such engineer and viewers shall have taken the oath, 
and such surveyor hRS executed the bond, herein preSCribed, they s,hall 
proceed, without delay, to view and make all needful surveys of the road 
or roads mentioned in the petition, and shall determine 
(a) Whether any proposed new highway or part of highway de-
scribed in the petition will be of public utility; 
(b) In respect to each separate highway or part of highway named in 
the petition, whether it will be of public utility to grade, drain and pave 
the same as therein pray,ed; . 
(c) The width of each highway or part of highway'to be established 
or improved; 
(d) '.rhe character of the improvement, including the grading. drain-
ing and paving, to be made of each highway mentioned in the petition, 
which they shall find to be of public utility, together with complete plans 
and specifications of each such improvement and of all bridges, culverts 
and waterways required therein; 
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(e) The estimated cost of each improvement to be made. 
And on a day to be designated by such board of commissioners, in the 
order appointing them, said engineer and viewers, unless the time therefor 
shall have been extended by an order of said board, shall file in the office 
of said auditor their report in writing, signed by each of them, setting 
forth their determination. in said matter in respect to each highway or 
proposed highway mentioned in the petition, including an accurate de· 
scription of each new highway to be laid out, established, graded, drained 
and paved, and of each public highway to be graded, drained and paved, 
together with their recommendations in respect to the paving materials to 
be used in each instance and complete plans and specifications for each 
improvement to be made, and the estimated cost of each such improve-
ment, and such report shall be accompanied by an accurate profile of each 
highway or part of highway to be improved, showing by proper lines and 
figures the elevation thereof at each one hundred feet of its length and the 
changes to be made therein by excavation or filling, which profile shall be 
made by the engineer. 
ASSESSMENT OF DAMAGES-CLAIMS. 
SEC. 69. The report and profile. of the engineer and viewers shall 
remain in the office of such auditor, open to the inspection of every person 
interested therein and of his agents and attorneys for at least ten days, 
and dUring such time said viewers shall assess such damages as shall be 
justly due to any infant, idiot or person of unsound mind, and to any 
other person or corporation making written claim therefor, on account 
of the appropriation of or injUl'y to lJois property by the laying out and 
establishment of any such new highway or any improvement of any high-
way prescribed in such report. At the next regular session of such board 
of commissioners, after the expiration of said ten days, said viewers 
shall make to said board their supplemental report in writing setting 
forth the sums allowed as damage's to each infant, idiot or person of 
unsound mind, and the sum allowed as damages to each other person or 
corporation making written claim therefor as herein prescribed, together 
with a description of the property in each case on account of which such 
damages have been allowed. No damages shall be allowed to or recovered 
by any person other than an infant, idiot or persons of unsound mind, 
unless claim therefor shall have been made by him to such viewers before 
the filing of such supplemental report. Ervery person or corporation who 
ha:s made such written claim for damages, and every infant, idiot or 
p,erson of unsound mind or his guardian, who shall be dissatisfied in 
respect to the action of such viewers in respect to his claim or in respect 
to the damages allowed to him, may except to such supplemental report in 
writing on that account at the session at which the same is filed, where-
upon such board of commissioners shall appoint three other viewers to 
reconsider the same, which viewers shall take and subscribe an oath 
faithfully to discharge their duties, and shall examine the lands or prop-
erty claimed to be affected and assess such damages in each case as they 
deem to be just and reasonable, and make report of their doings in writing 
to said board. The board shall cause said supplemental report and thE:' 
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report of such additional viewers to be spread of record, and in event that 
the road or improvement on account of which such damages are allowed 
shall be finally established and ordered to be constructed, such damages 
shall be paid out of the proceeds of the sale of the bonds hereinafter au· 
thorized: Provided, That if the amount of damages awarded by the re-
viewers is not 10 per cent. greater than the amount assessed by the re-
viewers, the claimant shall pay all costs made by said reviewers. 
ORDER FOR ELECTION-WHEN MADE-NOTICE. 
SEC. 70. When all matters in respect to damages have been deter-
mined finally as hereinabove provided, such board of commissioners shall 
examine the reports and profile made by engineer and viewers and if they 
find and adjudge the same to be in due form and sufficient, they shall 
make an order requiring the auditor to give notice by publication for three 
consecutive weeks in a weekly newspaper of general circulation, printed 
and published in said county, that on a day to be named by the board the 
pollff will be opened at the several voting places in each township named 
in the petition and report for the purpose of taking the votes of the legal 
voters thereof upon whether the proposed'new highway or highways 
named in the petition and report shall be laid out, established, graded, 
drained and paved, or the public highway or highways named therein 
shall be graded, drained and paved, and that said petition and report and 
all records and matters pertaining to said matters may be found at the 
office of said auditor, and the auditor shall publish such notice as required 
by the order: Provided, That said publication shall contain the report 
of the' viewers and engineer, excepting the plats and profiles: And pro-
vided further, 'rhat if any petition filed as provided in section 62 of this 
act calls for the building or improvement of a road less than three miles 
in length connecting at each end with an improved free gravel or ma-
cadamized road either within said township or townships or at the bound-
aries thereof, the board of county commisflioners may in their discretion, 
if they find said petition otherwise complies with this act, establish and 
order the construction of sajd road without submitting the question of 
building the same to an election of the voters of the township or town-
ships concerned, and when said board shall so decide they shall proceed to 
have said road constructed in all other respects as if submitted to an 
election and voted as hereinafter provided. 
OPENING OF POLLS-RULES-BALLOT-CANV ASS OF VOTE. 
SEC. 71. On the day named in said notice such polls shall be opened 
and the votes of the legal voters shall be taken upon the matters named 
therein, and such election shall be governed in all respects by the general 
laws of this State concerning elections in so far as the same are applicable. 
The board of election commissioners for such election shall consist of 
the auditor and two commissioners to be appointed by the board of ('om-
missioners, and they shall prepare and cause to be printed the ballots 
therefor and distribute the same in the manner required by law. The 
ballots shall set forth a description of each highway and proposed hlgh-
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way in question, and following the description in each instance there shall 
be printed two squares and words as follows: 
I YES I For the road. 
I~ Against the road. 
Each voter desiring to vote for the establishment or improvement of any 
such road shall mark a cross with a blue pencil in the square containing 
the word "Yes," and each voter desiring to vote against such establish-
ment or improvement shall mark such cross in the square containing the 
word "No." The votes cast at such election shall be canvassed at the 
office of such auditor on the T'hursday next following the election, and a 
certificate of the votes cast for and against each road or improvement, 
signed by the inspectors, shall be filed with said auditor and by him 
shall be submitted to the board of commissioners at their next session. 
If a majority of the votes cast at any such election be found to be in favor 
of the establishment and improvement, or improvement of any suc!; road 
or proposed road, the board of commissioners shall make an order estab-
lishing such road or work and requiring the same to be laid out, estab-
lished, graded, drained and paved, or graded, drained and paved, as the 
case may be, in accordance with the terms of the report and the plans and 
specifications and profile therefor. 
SEPARATE ROADS-PETITION-VOTING ON WHOLE-TOWN OR CITY. 
SEC. 72. If all of the roads described in the report of the ~ngineer 
and viewers are connected with each other so as to form one system, the 
whole may be voted upon as one road, if the petitioners so pray in their 
petition. If two or more petitions respecting roads in the same town!'hip 
shall be pending at the same time, they shall be voted upon at the same 
election. No street in any incorporated town or city shall be improved 
under the provisions of this act without the consent of the trustees of said 
town or the common council of such city, by resolution duly adopted, a 
certified copy of which resolution shall be filed in the office of such auditor 
and entered upon the records of such board before such improvements 
shall be ordered. After any street shall have been improved hereunder, 
the trustees of such town or the common council of such city shall have 
control of the same and shall maintain the same in repair. 
NOTICE TO BIDDERS. 
SEC. 73. When any such highway 01' part of high WilY shall have been 
ordered to be laid out, established, graded, drained and paved, as herein 
provided, or any public highway or part thereof, shall have been ordered 
to be graded, drained· and paved, as herein provided, it shall be the duty 
of the board of commissioners to maIm an order requiring the auditor to 
give notice by publication one time in a daily newspaper of general circu-
lation throughout this State, published at Indianapolis, and by publication 
for three consecutive weeks in a weekly neWSPaper of general circulation 
printed and published in the county, that on a day to be named by sncb 
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board in such order, sealed proposals will be received by said board for 
the making of said improvements in accordance with said .profile and 
report and the plans and specifications therein set forth. If there be more 
roads than one the notice shall relate to all. The auditor shall give the 
notices as ordered, and the notice to be publisihed at Indianapolis shall ·be 
published at least two weeks before the day named therein. If the board 
deems it advisable, it may require similar .notices to be posted at public 
places in the township in which the road or roads are located. 
CONTRACT-BOND BY BIDDER. 
SEC. 74. On the day and at the time and place named in the notices 
the board shall convene in session and shall receive all Sealed proposals 
tendered and shall open the same in the presence of the bidders and slIall 
let the contract for the construction of such' road or 'improvement to 
the lowest responsible bidder therefor, but no contract shall be let 
for a bid higher than the estimates made by the viewers: Provided, That 
with his proposal such bidder. shall submit his bond,' payable totJile' State 
of Indiana, in a penal sum equal to double the sum of his proposal, with 
good and sufficient sureties to the approval of the board, conditioned for 
the faithful penormance of the work in accordance with the profile and 
report and the plans and specifications therein set forth, which bond shall 
be for the benefit of any person or corporation who shall ·suffer loss or 
damage by reason of any failure or neglect of such bidder to enter into a 
proper contract to perform such work or to carry out the· same' in any 
particular, or to pay for any labor or material therefor that Shall have 
been furnished either to him or to any 'sub-contractor, agent or superin-
tendent' under him. If the propoRal includes more than one highway or 
improvement one bond covering all shall be sufficient. 
.. 
BONDS-INTEREST. 
SEC. 75. For the purpose of raising money to pay for construction "the 
board ofcommissio'ners shall issue the bends of the county not to exceed 
in amount the contract price and all expenses incurred and damages 
allowed prior to the letting of the contract and a sum sufficient to pay the 
per diem of the engineer and superintendent hereinafter provided'for :dur-
ing the construction of the work in denominations not less mali· fifty dol-
lars ($50.00) each in forty (40) equal series, the first series payable ill six 
(6) months, the second series in one year, the third series in one year and 
six months, the fourth series in two years, the fifth series in two years 
and six months, the sixth series in three years, the seventh series in three 
years and six months, the eighth series in four years, the ninth series in 
four years and six months, the tenth series in five years, the eleventh 
series in five years and six months, the twelfth series in six years, the 
thirteenth series in six years ands·ix months, the fourteenth series in 
seven years, the fifteenth series in seven years and six monihs, the six-
teenth series in eight years, the seventeenth series in eight years and six 
months, the eighteenth series in nine years, the nineteenth series in nine 
years and six months, the twentieth series in ten years,: the tw-e-nty-first 
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series in ten years and six months, the twenty-second series in eleven years, 
the twenty-third series in eleven years and six months, the twenty-fourth 
series in twelve years, the twenty-fifth series in twelve years and six 
months, the twenty-sixth series in thirteen years, the twenty-seventh 
series in thirteen years and six months, the twenty-eighth series in four-
teen years, the twenty-ninth series in fourteen years an,d six months, the 
thirtieth series in fifteen years, the thirty-first series in fifteen years and 
six months, the thirty-second series in sixteen years, the thirty-third series 
in sixteen years and six months, the thirty-fourth series in seventeen 
years, the thirty-fifth series in seventeen years and six months, the thirty-
sixth series in eighteen years, the thirty-seventh series in eighteen years 
and six months, the thirty-eighth series in nineteen years, the thirty-ninth 
series in nineteen years and six months, the fortieth series in twenty years 
from the 15th day of November or the 15th day of May, as the case may 
be, after the date of their issue, said bonds bearing interest not higher 
than four and one-half pel' cent. per annum, and the principal and interest 
thereon both to be paid semi-annually on the 15th day of November and 
the 15th day of May: Provided, That the petitioners for the improvement 
of any road or roads, as in this act provided, may, in their petition, ask 
that the issue of bonds to be issued and sold to raise moneys to pay for 
such improvement be issued in series, payable in not less than ten years 
and not to exceed twenty years in the denominations named in this act, 
as the petitioners may designate in their petition, and the board of county 
commissioners ·shall issue the bonds for such improvement in compliance 
with the request of such petitioners: Provided, further, If the petitioners 
in any such petition fail to ask for any certain term of years in which such 
bonds shall be payable, then in case of such failure the board of county 
commissioners shall designate and determine the term of years. for which 
such bonds shall issue and be payable. Such term to be not less than 
ten, nor more than twenty years. The county treasurer shall sell bonds 
at not less than their face value, and the proceeds shall be kept as a sep-
arate and specific fund to pay for the construction of the particular road 
or roads for which they were issued, and shall be paid by him to the con-
tractor upon warrant of the auditor, as directed by the board of commis-
sioners. The commissioners shall order the same to be paid in such 
amount and at such times as they may agree, but no payment shall be 
made by the commiSSioners for more than eighty (SO) per cent. of the 
engineer's estimate of work done by the contractor, nor shall the whole 
amount of the ('ontract be paid until the road shall have been received as 
completed by the board of county commissioners. 
TAX TO PAY BONDS. 
SEC. 76. For the purpose of raiSing money to meet said bonds and 
interest thereon, the board of commissioners shall annually thereafter, at 
the time the general tax levy is made, levy a special tax upon the property 
of the township or townships, including the towns and cities, if such there 
be, of less than thirty thousand (30,000) inhabitants, in such manner as to 
meet the principal and interest of said bonds as they become due, and 
,Iluch tax shall be collected /l.S otber taxes, and shall be applied to the pay-
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ment of such bonds and interest. If the road or section the)."eof so con-
structed runs into or through two or more townships, the amount paid 
thereof [thereon] shall be divided and charged upon the property of each 
township, in the same ratio that the assessed valuation of-all the property 
in each township bears to the assessed valuation of all of the property in 
all of the townships through which the said road or roads runs, and said 
special'tax be levied accordingly. That when any contract shall have 
been awarded to any contractor for the construction of said road or roads 
under this act he shall give preference in employing labor for the construc-
tion of said road or roads to the citizens of the township or townships, 
towns or cities in which said road or roads are to be constructed: Pro-
vided, however, 'I'hat said preferred labor shall be as good and effective 
as that which could be procured elsewhere, and at no higher cost: And 
provided further, That any taxpayer of the township or townships where 
said roads are, who may render any service or labor, or may furnish any 
material for the construction of said roads, may, if he shall so elect, 
demand of the contractor a certificate stating the value of the amount of 
service or material furnished, and if any such certificate shall be issued 
the county treasurer shall receive the same and it shall act as a quietus 
against a similar amount of taxes against the property of sa.id taxpayer, 
and all such certificates shall be deducted from the contract price of the 
said road or roads by said contractor. 
FREE OF TOLL--REPAIR. 
SEC. 77. All roads built under this act shall be free of toll, and shall 
be kept in repair the same as other free gravel roads constructed under 
the other laws of the State are repaired. 
SURPLUS TAX. 
SEC. 78. After the payment of the costs of construction of said road 
or roads, should there be any s11t1llus collected or due on delinquent taxes 
for that purpose, it shall be transferred to the gravel road repair fund. 
AMENDMENTS--SUPERINTENDENT--BOND. 
SEC. 79. The board of county commissioners shall have power to 
permit amendments to be made to the petition of said freeholders, or 
report of viewers and to extend the time to the viewers to make their 
report Ilnd to continue the hearing from time to time, so as to subserve 
the ends of justice. It shall be the duty of the board of county commis-
sioners to appoint a competent superintendent to supervise the oonst~­
tion of such road or roads according to the plans, profiles and specifica-
tions filed by the engineer and viewers, on which the contract to construct 
such road or roads was let. He shall be a resident of one of the town-
ships in which the road or roads' are located, and his compensation shall 
not exceed two dollars ($2.00) per day for the time actually employed, to 
be paid out of the construction fund of said road or roads, and he shall 
render an account of his time to the commis,sioners monthly' at the regular 
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term of their court, subscribed by oath. He shall give bond in the penal 
sum of five thousand dollars for the faithful discharge of his duties. The 
engineer of such road or roads shall also give bond in the penal sum of six 
thousand dollars for the faithful discharge of his duties, and said super-
intendent or engineer or both if in default, shall be liable to the township 
or townships constructing such road or roads on such bond or bonds at the 
suit of any taxpayer interested in such road or roads for failure to cause 
said road or roads to be built and constructed according to the plans, pro-
file and specifications under which the contract to construct the same was 
let. 
RECORD-COUNTY AUDITOR. 
SEC. 80. The county auditor shall make a complete record of all pro-
ceedings in making such improvements. 
LIMIT AS TO BONDS. 
SEC. 81. 'It shall be unlawful for any board of county commissioners 
to issue bonds, or any other evidence of indebtedness payable by taxation, 
for the const\"uction of free gravel or macadamized roads, when the total 
issue for that purpose, including bonds already issued and to be issued, is 
in excess of four (4) per centum of the total assessed taxable valuation of 
the property of the township or townships wherein such roads are located 
or to be located, and all bonds or obligations issued in violation of this 
act shall be void. 
COMPLETION-REPORT-FINDING---APPEAL. 
SEC. 82. Whenever any superintendent and the engineer of any road 
or roads constructed under the provisions of this act, believes that the 
road or any part thereof, less than the whole of such improvement is com-
pleted, 'as required and according to the plans, plats, profiles and contract, 
under which the improvement was let, then such superintendent and engi-
neer shall each file their sworn statements with the auditor of the county, 
which sworn statements shall state that such road or roads, or part 
thereof, has been completed according to the plans, plats, profiles and con-
tract, under which said improvement was let, and that the quantity and 
quality of, material used in making said improvement was the' kind of 
material, and that the quantity was used as required in the contract, the 
board of county commiSSioners shall not act on such proof of the comple-
tion of such road or roads or part thereof, until the said sworn statements 
have been filed with the auditor at least ten days before the first day of 
any regular term of said board, and if, within said ten days, any taxpayer 
interested in such improvement shall file his sworn statement with the 
auditor that such road or roads or part thereof has not been completed 
according to the plans, plats, prOfiles, and contract under which such im-
provement was let, and states specifically in what particular the same has 
not been completed, then, in such case, the board of county commissioners 
shall· set a day for hearing such issue and hear other proof on such matter, 
and'may cause witnesses to be subpoenaed, and hear sworn evidence in 
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the same manner as other issues are heard before the board of commis-
sioners. And if the board of county commissioners find that sucli road or 
roads or part thereof, has been completed according to the plans, plats, 
profile, and contract under which such improvement was let, then such 
board of commissioners shall accept and receive such road or roads or part 
thereof, but if the board of county commissioners find that such road or 
roads or part thereof has not been so completed, then such board shall 
refuse to accept the same and require the contractor to complete the !lame 
according to the plans, plat, profiles and contract: Be it further provided, 
That if the board of commissioners find that such road or roads or part 
thereof has been completed according to contract, then in such case the 
taxpayer who filed his affidavit and formed said issue shall pay all costs, 
made in any such hearing, and a judgment shall be rendered against him 
for the same; but if they find that the road or roads or part thereof has 
not bee.n completed according to contract, then the costs made in such 
hearing shall be paid by and judgment rendered against the contractor for 
the same: Provided further, That such taxpayer or contractor may appeal 
from such decision and finding of the board of commissioners to the cir-
cuit court of the county at any time within thirty days from such decision, 
upon filing a bond to the approval of the auditor of the county, condi-
tioned for the payment of all costs in the cause that may be adjudged in 
the circuit court against the person taking such appeal, such proceedings 
to be tried de novo in the circuit court. 
ADDITIONAL BONDS. 
SEC. 83. Whenever in any proceedings heretofore had under the pro-
visions of an act of the general assembly of the State of Indiana entitled 
"An act concerning the location and construction of free gravel, stone or 
macadamized roads, p·roviding for raising funds to pay for the same and 
for their maintenance, and providing for the repeal of other acts touching 
the same SUbject-matter, and declaring an emergency," approved March 
11, 1001, or under said act and acts amendatory thereof or supplemental 
thereto, the board of commissioners of any county sh_all have en'oneously 
let a contract for the construction or improvement of any free gravel, 
stone or macadamized road or roads, in any township, at a contract price, 
witbin the estimates made by the viewers, but in a sum so large as not 
to leave sufficient of the funds realized from the sale of bonds in the 
same proceedings to pay the sum named in said contract and also the 
other expenses incurred in such proceedings, such board of commissioners, 
for the purpose of raiSing money to meet such deficiency, shall issue and 
sell additional bonds of the county in an aggregate sum equal to such 
deficiency, but in no event in excess of five per centum of the original 
estimates in said proceedings, payable within five years, in the same man-
ner, with interest at the same rate and out of funds raised by the same 
process, as in tbe case of other bonds issued in the same proceedings. 
66-GeoloIlY. 
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PURCHASE OF TOLL ROADS-PETITION-APPRAISEMENT-PAYMENT. 
SEC. 84. The board of commissioners of any county in this State, 
when petitioned so to do by one hundred freeholders of the county, ma;r 
purchase any or all plank, gravel, macadamized and other toll roads in 
such county held or owned by any person, persons or corporation, and may 
pay for the same as hereinafter provided. Upon the filing of such peti-
tion, such board shall make an order directing that the road or roads 
Bamed in such petition shall be appraised, and for that purpose shall 
appoint one appraiser, and request the judge of the circuit court of such 
county to appoint another, and the person, persons, company or corpora-
tion owning such road or roads, a third; whose duty it shall be to appraise 
such road, or roads, as hereinafter provided, and report such appraisement 
to such board of commissioners: Provided, however, That where such 
petition asks for the purchase of more than one road, the person, persons, 
company or corporation owning each road shall have the right to select 
one appraiser, who, with those selected by such board and judge, shall 
appraise the road owned by the person, persons or corporation appointing 
him. Such appraisers, in making an appraisement of any such road shall 
value it at its fail' cash valu·e, taking into consideration the manner of its 
construction, its condition as to I1epair and its net annual income, to be 
determined by the average amount. thereof, for the five years next pre-
ceding such appraisement, as shown upon the books of such company, 
which average income they shall also report. After the return of such 
appraisement, which shall be filed with the county auditor, such auditor 
shall convene such board in special session, if it is not at the time in 
session, and .shall notify the president of the company or the person or 
persons owning the road of the time of such meeting, and if such board 
and such owner or owners can agree upon terms, such board shall make 
an order upon its records tor the purchase of such road or roads, setting 
forth the price and manner of payment; which price shall in no case 
exceed the appraised value thereof. Whenever an agreement to purchase 
any such toll road has been entered into as herein provided, the purchase 
money may be paid, .in whole or in part, out of the general funds in the 
county treasury appropriated therefor, and if the funds in the treal"ury 
that can be used for such purpose are not .sufficient, the bonds of the 
county may be issued therefor in the usual form, bearing not to exceed 
six per cent. interest, to an amount sufficient to perfect such purpose, and 
falling due at such times as shall be determined, not exceeding ten years; 
and the county· treasurer shall sell [such] bonds, in the same manner as 
other county bonds are sold, to procure the amount required, or may 
deliver the same to the vendor of such road in payment thereof: Pro-
vided, however, That no money shall be paid, or bonds delivered to such 
vendor until a conveyance has been made of such toll road, including its 
franchises, to such county. And when so conveyed, such road shall 
thenceforth be free, and shall be kept in repair, as provided by law for 
the repair of other roads. 
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BOARD OF DIRECTORS--COUNTY COMMISSIONERS-DISTRICTS. 
SEC. 85. By virtue of their office, the commissioners of each county 
in this State are hereby constituted a board of directors for all free gravel, 
macadam and turnpike roads in such county, under whose management 
and control all such roads are hereby exclusively placed. Such board shall 
purchase all material necessary to keep such roads in repair; such mate-
rial to be purchased in accordance with the provisions of law relating to 
the purchase of supplies by boards of commissioners. The county auditor 
shall be clerk of such board and keep its records in a book provided for 
that purpose. It shall be the duty of such board of directors to divide the 
free gravel, macadam and turnpike roads of such county into three dis-
tricts, each district to contain as nearly as practicable the same number 
of miles of such roads. Such directors shall by agreement assign one of 
their number to each of such districts, and such director shall have entire' 
charge of the district so assigned him. Such director shall employ all 
labor and make all contracts necessary to keep the district under his con-
trol in repair, and also make such improvements in such roads, and make 
such contracts therefor as the board of directors may authorize. He shall 
oversee and superintend the labor employed and see that faithful work is 
done. 
SUPERIN'l'ENDENTS-RONDS. 
SEC. 86. Such board of directors may divide the free turnpikes in 
each of such districts, so as to appoint superintendents therein on the 
basis of one superintendent for not less than ten, nor more than fifteen 
miles of free gravel road therein: Provided, That where any district 
may contain, in the aggregate, less than ten miles of free gravel road the 
board may, in its discretion, appoint one superintendent thereof; such 
superintendents so apPOinted shall execute a bond to the State of Indiana 
for the use of the board of commissioners of such county in any sum not 
less than five hundred dollars, nor more than one thousand dollars, for the 
faithful performance of their duties as such superintendents; such bonds 
to be approved and the amount thereof fixed by such commissioners. 
DUTIES OF SUPERINTENDENTS-PAY. 
SEC. 87. Each superintendent, under order of the director in charge 
of his district, shall have charge of the repairs on his division of roads, 
and shal! under such order have the employment of labor to keep such 
roads in repair; and he shall also oversee and superintend all labor em-
ployed and material us,ed and see that proper material is furnished and 
that faithful work is done. He shall file necessary affidavits against 
persons violating the laws against heavy hauling on highways and see to 
the enforcement of all laws relating to the cutting of weeds along such 
highways. Each of such superintendents s,hall receive as compensation 
for his services not to exceed twenty-two and .one-half cents per hour for 
his work done in person, and if he drives .or uses his own team, with 
wagon or other implements, he shall receive not to exceed thirty cents 
per hOllr, but any such superintendent shall not use more than one team 
,. 
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of his own. Such boards of directors are authorized to adopt rules and 
regulations concerning the work on gravel and macadamized roads and 
turnpikes in their respective counties, not conflicting with any provisions 
herein, and all superintendents and men employed shall be governed 
thereby in all gravel road and turnpil(e work. 
PREFERENCE TO LABORERS-PAY-PURCHASE OF MATERIALS. 
SEC. 88. Such directors or superintendents in employing labor on 
roads shall give preference, when the same is equal in character and price 
with that to be had elsewhere, to the land-owners and laoorers along the 
line of such road; and such directors or superintendents shall each keep a 
complete and itemized time-book showing each laborer employed and all 
material purchased and placed on his said roads; which said time-book 
shall be produced to the board of directors for its inspection and that of 
the general public, when any such director or superintendent makes his 
renort to such board; which said report shall be made in writing, quarterly, 
on the last day of the month of March, June, September and December of 
each year, and shall show the time and rate of compensation of each la-
borer, the dates thereof and the amount of any and all material and the 
purchase price of the same, placed on his said roads and when and where 
placed for the preceding quarter, and' shall also show all sums paid on 
contracts, which contracts shall be filed with such report. Such report 
must be signed and sworn to; and, when filed, shall be preserved by the 
auditor, and be open to inspection by the general public at all times. 
Each of such commissioners shall receive for his annual services as such 
gravel road director, ten cents for each mile of gravel road or turnpike 
road in his county, which compensation shall be paid quarterly. All such 
fees are to be paid out of the free gravel road repair fund. 
MATERIALS FOR REPAIRS-SUPERINTENDENT. 
SEC. 89. When the director or superintendent of any free gravel road 
or turnpike shall file his verified petition before the board of commis-
sioners of his county at any regular session thereof, setting forth that in 
his opinion the interests of any such free gravel roads or turnpikes re-
quire an entry upon any land in such county to make drains or procure 
gravel, stone, timber or any other material necessary for the repair of 
such free gravel road or turnpike and giving a description of the land to 
be entered upon, together with the name of the owner, and the probable 
amount of drainage or material required, together with the probable cost 
of the same; such board after having satisfactory proof that due notice, 
in writing, of the presenting of such petition has been served upon such 
land owner or the occupant of such land for at least ten days before the 
presenting of such petition, shall thereupon aPPOint three disinterested 
freeholders of the county, who, after being duly sworn, shall proceed upon 
,such land and hearevid·ence and view the premises, and make written 
report, under oath, to such board at its next regular session, showing the 
amount of damages such land owner will sustain by reason of the appro-
priation of such drainage or materials for such purpose; and thereupon 
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such board shall allow such amount specified by Isuch viewers' report and 
cause the auditor to issue his warrant for such sum to such land owner; 
and such board shall also cause the auditor to issue his warrant for the 
reasonable charge of such viewers in doing such work, which damages 
and expenses shall be paid by such county out of the gravel road repair 
fund, and thereupon such director or superintendent shall have the right 
to immediate entry upon such land to make such drainage and take and 
use such materials for such purpose. Such land owner if he deem such 
amount so allowed inadequate for the payment of his said damages, shall 
have the right of an appeal to the circuit court from such order allowing 
and assessing such damages, in like manner as other appeals are now 
allowed to be taken from the board of commissioners to the circuit court. 
GRAVEL ROAD FUND-TAX LEVY--COMPENSATIONS. 
SEC. 90. In any county in which free gravel, macadamized or turn-
pike roads are maintained under the commissioners of ,such county, acting 
as a board of directors of such road, as provided in the last preceding five 
sections, the said board of commissioners shall annually levy upon all 
taxable property of such county such sum as such commissioners shall 
deem necessary for the repairs of such i'oads, not to exceed one cent upon 
each one hundred dollars of such taxable property for every ten miles 
of free gravel, macadamized or turnpike roads completed in such county, 
the proceeds of such levy to constitute a gravel road fund in the county 
treasury to be paid out only upon the order of the county auditor issued 
upon the certificate of the board of directors of such gravel, macadamized 
and turnpike roads. The compensation of such gravel road directors for 
their services as such shall be three dollars per day for the time actually 
served, which shall be in addition to the ten cents per mile hereinbefore 
provided for. The compensation of each superintendent, or director acting 
as such, shall be subject to the agreement of the board of directo))s, not 
to exceed two dollars per day. All such compensation is to be paid out 
of the gravel road fund. 
REPAIR OJ!' HIGHWAYS. 
SUPERVisORS-ELECTION-PAY-DISTRICTS. 
SEC. 91. The qualified voters in each road district of the several 
townships of the several counties in the State shall, on the second Satur-
day after the first Monday in December, 1905, and every two years there-
after, elect a :supervisor who shall hold his office for the term of two 
years and until his successor is elected and qualified. Road districts shall 
not be held to include any part or parts of cities or incorporated towns 
that may be in the township in which such road districts are located. 
Each supervisor shall receive the ,sum of one dollar and fifty cents per 
day for his services actually performed, not exceeding forty days in any 
one year to be paid out of the township treasury, but before receiving 
the rame he shall file his sworn statement with the trustee of the town-
sbip, wbich statement sball specify the days on which such services were 
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performed: Provided, Such supervisor shall not be entitled to charge or 
receive any compensation whatever for a number of days equal to the 
number required of other persons of his road district liable to work on 
highways. Upon the taking effect of this act, if deemed necessary by any 
trustee of any township, ,s~ch trustee shall divide his township into not 
more tl11ln four nor less than two road districts as nearly equal in num-
ber of miles of road as practicable and appoint supervisors therefor, to 
hold their offices until their successors are elect,ed and qualified, and if 
any additional road districts .shall be created he shall appoint supervisors 
thereof to hold their offices until their successors shall be elected and 
qualified as herein provided; and whenever such trustee shall deem it 
necessary he may make any change in sueh road districts that may sub-
serve public interests; Provided, That any change of the existing bound-
aries of road districts shall .not be made except upon petition of six free-
holders living in the immediate vicinity of the change proposed to be 
mad'e. On dividing his township into road districts, or where any change 
is made therein, such trustee shall record a plat theI'eof in the highway 
record of his townShip, which shall show the roads and parts of roads 
belonging to each road district. Each supervisor shall at the time of his 
election or appointment be a qualified voter of the road district for which 
he is elected or appointed. 
NOTICE OF ELECTION-HOW CONDUCTED. 
SEC. 92. The township trustee of each township shall on 01' before 
the first Monday in December, 190.5, and every two years thereafter, post 
up or cause to be posted, in at le!Lst two public places in each road district 
of his township, written or printed notices of an election of supervisor of 
such road district, giving therein the place, day and hour at which such 
election is to be held. The day and hour of such election shull be the same 
in each road district of the township. The pluce of such election shall, if 
practicable, be a schoolhouse, IDeated in the road district. The township 
trustee shall act as inspector of the election in the road distlict in or near-
est to which he resides, and shall name from among the qualified voters 
present two clerks, who shall, if pOSSible, not both be of the same political 
party. Such clerks, with the trustee, shall form an election board to judge 
of the qualifications of voters, and shall collect or receive and shall count 
the ballots cast. If one or more members of the election board, or one 
or more freeholders among the qualified voters present shall challenge 
anyone offering to vote, and declare under oath that such an one is not 
entitled to vote, giving reasons for such declaration, then, after the one 
offering to vote and challenged as aforesaid shall have been given an 
opportunity to reply and to declare under oath his qualifications, if such 
one or more members of such election board or such one or more free-
holders among the qualified voters present persist in their challenge and 
declarations, the one thus challenged ,shall not be allowed to vote unless 
a freeholder among the qualified voters present shall declare under oath 
that such challenged voter is entitled to vote in that road district at that 
election. For the election of supervisor in each road district of his town-
ship, other than the one in or nearest to which he resides, the trustee 
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shall name an inspector of election, and ,such inspector shall name two 
clerks, of different political parties, if possible, from among the qualified 
voters present. Such inspector shall be a freeholder in the road district in 
which the election is held. The inspector and the two clerks shall constitute 
an election board to judge, as heretofore provided, of the qualifications of 
voters, and to receive or collect and to count the ballots cast. Such in-
spector or trustee shall be authorized to administer all necessary oaths in 
relation to such election. 'fhe inspector and clerkS provided for in this act 
shall serve without pay, but the township trustee shall be entitled to his 
regular pay for one day for the day on which the notices aforesaid are 
posted up and for one day for the day on which he files reports of election 
of supervisors with the auditor of the county. 'The trustee shall prOVIde 
paper for ballots and for the clerks in their count of such ballots. The 
trustee or inspector shall be present promptly at the place and hour 
named in the notice of election, and if the said trustee or inspector shall 
not appear within fifteen minutes after the time set, then the qualified 
voters present shall s,elect a freeholder from their number as inspector. 
The polls shall close two hours after the trustee or inspector shall have 
announced that the polls are open, if all voters present have voted, or have 
been given an opportunity to vote, provided that the election board may 
close the polls sooner if all voters present have voted or have been given 
an opportunity to vote, and no vote has been cast for ten minutes. Im-
mediately upon the announcement that the polls are closed, the election 
board shall proceed to count the ballots, and during the count all voters 
shall be excluded from the room in which the count is made, excepting 
only the election board and two watchers, who may be named, one by 
each of the cIerI,S. The person receiving the highest number of votes 
cast shall be deemed to be elected. Only those ballots shall be counted 
which contain the name of but one person, and mistakes in spelling or in 
initials shall not prevent the ballot from being counted where the intent 
of the voter is evident; all counted or uncounted ballots shall be preserved 
under seal by the trustee until June following the day of election. Ballots 
may be either written or printed. When the count is completed the 
trustee or inspector shall at once announce the result and the trustee shall 
issue a certificate to the person so elected. The inspector of each district 
other than that of which the township trustee is inspector shall file with 
such trustee the report of election in his district, together with all papers 
and ballots. The trustee shall within three days file with the auditor of 
such county a report of all elections of supervisors held in such trustee's 
township, which report shall be certified to, in the case of each road dis-
trict, by the members of the election board in such district. 
V ACANCIES--HOW FILLED-EXEMPTION. 
SEC. 93. When there shall be a failure to elect a supervisor for any 
district, and also in case a vacancy shall occur in such office for any 
cause, the trustee of the township in which such district is situated, as 
soon as he is informed of such failure or vacancy, shall appoint a super-
visor who shall hold his office until the next biennial election; and when 
an appointment of supervisor is made by such trustee he shall make out 
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a certificate of such appointment and deliver the same, within three days 
after such appointment, to the person so appointed. .Any person may be 
exempt from serving as such supervisor by paying into the township 
treasury tbe sum of six dollars. and in such case, the vacancy shall be 
filled as hereinbefore provided; but no person shall be compelled to serve 
oftener than one term in six years. 
OATH AND BOND-DUTIES-VACANCY. 
SEC. 94. Such supervisor shall take an oath, before entering upon the 
discharge of his duties, for the faithful performance thereof, and give a 
bond with surety, to be approved by the township trustee and conditioned 
for the faithful discharge of his dUties, in a sum not less than two hun-
dred dollars, which bond shall be deposited with the township trustee. 
He shall carry into effect all orders of the trustee of the township in 
which the roads district is situated, touching the highways and bridges 
therein, and keep the same in good repair. He shall also call out all 
persons in such district liable to work on highways therein, superintend 
the laoor thereon, s'ee that the same is faithfully performed and report 
to the trustee all .fines and commutation moneys due such district and the 
same shall be collected by such trustee: Provided, T'hat if any person 
elected or appointed supervisor shall be unable to give such bond, such 
inability shall be a defeIUle to the collection of the forfeiture provided for 
in the preceding section, and the township trustee shall appoint some one 
else as supervisor. 
WHO REQUIRED TO WORK-TIME. 
SEC. 95. Such supervisor shall call out all able-bodied male persons, 
except insane, idiotic, deaf and dumb, and blind persons, who are resi-
dents of such district and are over the age of twenty-one years, and under 
fifty years of age, and not exempt from such labor, during not less than 
two nor more than four days of each year, between the first day of May 
and the first day of December of each year. The supervisor shall require 
such persons to work on the highways of such district eight hours each 
day, and t~ furnish in such labor any tool that the supervisor may direct, 
if the demand therefor be a reasonable one. Any person able to perform 
an ordinary day's labor shall be deemed able-bodied, within the meaning 
of this act, although the person may be in some respects disabled: Pro-
vided, That no person who served in the army or navy of the United 
States during the war for the Union or the war with Spain or in the 
Philippine Islands, and who was honorably discharged therefrom, shall 
be required to labor on the public highways. 
TEAMS-CREDITS. 
SEC. 96. Such supervisor may require any person liable to work on 
such highways who is the owner of an ox, mule or horse team, road 
scraper, road scoop, cart or wagon to furnish the same, and a driver, in 
such labor on such highways, and such person shall receive credit for two 
days' labor for each day's service by such driver and team, and shall be 
given a receipt by such supervisor accordingly. 
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FALSE CREDITS-PENALTY. 
g'EC. 97. Any road supervisor who shall issue and deliver to any 
perso~ his receipt, giving credit for work done on highways in his district, 
when such person to whom, or for whom such receipt is issued, has not 
actually worked or caused work to be done for the full time that such 
receipt gives credit for at the rate of eight hours for one day's work or has 
not paid the commutation money as provided by law, shall be deemed 
guilty of a misdemeanor, and, on conviction, shall be fined not less than 
ten dollars nor more than fifty dollars for every such receipt so issued. 
NOTIlJE OF WORK. 
SEC. 98. Such supervisor shall notify each person in his road district 
liable to work on the highways thereof of the time and place of working 
on such highways, at least three days prior to the time designated for 
such work. Such notice may be verbal or written, and if written shall be 
left at the residence of the person so notified. 
EXEMPTION FROM LABOR. 
SEC. 99. On application to the township trustee any person liable to 
work on the highways may be exempt therefrom if it be shown that he is 
unable from bodily infirmities to work thereon and that he is too poor to 
pay the commutation therefor; also any person who is a bona fide member 
of a legally organized fire company, located in any city or town in this 
State. And in such cases the township trustee shall execute to such per-
son a certificate, which shall, on being presented to the supervisor, entitle 
him to such exemption. 
COMMUTATION MONEY-USE. 
SEC. 100. Any person liable to work on the highways may be exempt 
therefrom by pa)ring to the supervisor of his road district one dollar and 
fifty cents for each day he is liable to work thereon, and in that case he 
shall receive a receipt therefor from the supervisor. Such supervisor shall 
be authorized to employ some person or persons to work out such money, 
at the rate of one dollar and fifty cents per day, on the roads of his dis-
trict; or, failing so to do, he shall pay over all such money into the town-
ship treasury, for the benefit of the road district. 
FAILURE TO WORK-PENALTY • 
. SEC. 101. Every supervisor, within ten days after warning out the 
hands liable to work in his district, shall notify the trustee, who shall 
bring suit before any justice of the peace of the township in which such 
district is situated, and in the name of such township, against such per-
sons as fail to work or pay over the commutation money therefor; and in 
such suit it shall be necessary to file only an account stating the number 
of days which each of such persons so failed to work or pay for, and 
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charging one dollar and fifty cents per day each therefor; and in case of a 
recovery against any such defendant, the judgment shall be rendered for 
one dollar and fifty cents for every day the defendant so failed, and costs 
of suit, and no stay of execution or benefit of exemption, valuation or ap-
praisement laws shall be allowed on such judgment. In case any such 
trustee shall fail to bring suit, after having been so notified by such super-
visor, he shall forfeit and pay the sum of ten dollars, to be recovered in 
an action bl'ought by I the prosecuting attorney, before any justice of 
the peace of the township, in the name thereof; and all money so recov-
ered under the provisions of this section shall be received and expended 
under the direction of the township trustee by the proper supervisor in 
the improvement of the highways of his district: Provided, That any 
such trustee shall not be required to bring suit against any person from 
whom there is no probability of collecting, or who, at the time of working, 
shall be sick or otherwise unable to labor. If such person so temporarily 
sick or disabIed be liable to pay commutation, he shall so pay, or the 
trustee shall sue therefor within sixty days. No person able to pay com-
mutation shall be exempt on account of bodily disability. 
SUBSTITUTES. 
SEC. 102. Any person liable to perform labor on the public highways, 
when notified for such purpose, may appear in person or by an able-bodied 
substitute, and the person or substitute so appearing shall actually work 
eight hours each day, under penalties of twenty-five cents for every hour 
such person or substitute shall be in default, to be deducted by the super-
visors from the price of the day's labor. 
IDLING-PENALTY. 
SEC. 103. If any such person or his substitute, after appearing, shall 
remain idle or not work faithfully, or shall hinder others from working, 
such offender shall, for every such offense, forfeit the sum of one dollar 
and fifty cents, to be collected from such person as other fines and for-
feitures herein specified, and such person or his substitute shall be dis~ 
charged by the supervisor without credit for any part of the work he may 
have done. 
REPAIRS-HOW MADE. 
SEC. 104. Such supervisor, within ten days after the receipt of any 
money which he is not required to pay over to the township trustee, shall 
proceed to employ laborers to repair the highways in his district, but shall 
not pay more to such laborers than is customary in his district for similar 
services, and such supervisor shall superintend such repairs; but in no 
case shall such supervisor neglect to repair such highways, and if such 
labor shall be insufficient therefor, he shall callout the hands in his dis-
trict to complete such repairing. If any person so called out shall refusE' 
to work, he shall be liable to pay the commutation money therefor, and it 
shall be the duty of the trustee to bring suit for the same. as provided in 
section one hundred and one of this act, 
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EXTRA LABOR---CREDIT. 
SEC. 105. When such extra labor provided for in the next preceding 
section shall not l'equire all the hands in the district, or an equal amount 
of labor from each, the supervisor may assess the same upon such hands 
as he may deem suffiCient, and for the excess of work performed by any 
one over the average amount performed by all he shall give to each per-
son performing snch excess a certificate of the amount thereof, which 
shall be credited to the holder on account of any subsequent labor to be 
done by him on the highways in his district. 
ENTRY ON LAND-DAMAGES ASSESSED-APPEAL. 
SEC. 106. The .8upervisor, or any other person by his order, may 
enter upon any land adjoining or near to any highway in his district, 
and thereupon construct such ditches, drains and dams, and dig and 
remove such gravel, earth, sand or stone, or cut and remove such wood 
or trees as may be necessary f·or the proper construction, repair or preser-
vation of such highways; and the supervisor, together with two disin-
terested persons, shall .proceed at once to the locality and assess such 
damages in favor of the owner of the lands thereof, as in their judgment 
seem right and proper, and report the same under oath, within ten days 
after such assessment, to the trustee, having first given notice thereof to 
the party damaged, and such trustee shall pay the damages assessed out 
of the township treasury. The oath to such appraisers may be admin-
istered by the supervisor, and the oath to the supervis,or may be admin-
istered by the trustee. No person's land shall be entered when material 
can be found ,on the roadway, or convenient in the district on the road-
ways thereof, nor when drainage can be made on the roadway, at a cost 
not exceeding the cost and damages of entering upon private lands. In 
all cases contemplated in this section, demand ishall first be made of the 
owner of the land before ·entering thereon or taking material. If he as-
s,ent, he may point out the material and the location from which it is to 
be taken, and. if accessible and fit for the purpose intended, the material 
shall be there taken. If consent be refused by the owner, the supervisor 
shall notify such owner of his intention to so enter, for what purpose and 
for what time, and point out the land to be occupied, or the material to 
be taken. In all assessments of damages the owner shall be notified, 
and have leave to select one appraiser, and shall have notice of the time 
and place of the meeting of the appraisers, and privilege to offer evidence 
as to damages at the time of the assessment by the appraisers: Provided, 
also, That any person aggrieved may appeal from the action of the ap-
praisers to any justice of the peace of the township, by giving notice in 
writing to the road supervisor. Such notice must be given within ten 
days after final action by the appraisers, and such person shall give bond 
within thirty days after final action by the appraisers. Such bond shall 
be payable to the trustee, and shall be filed with and approved by the 
appraisers, and thereupon the papers shall be delivered to the justice of 
the peace; and such appeal shall be determined as other questions arp 
determined in civil cases before justices of the peace. 
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OBSTRUCTION-REMOVAL. 
SEC. 107. When a public highway, running through or bordering 
upon a tract of real estate, shall become obstructed, the owner or occupant 
of such land shall remove such obstruction as soon as the same shall come 
to his knowledge, for which the proper supervisor shall allow him a rea-
sonable credit on his liability to worl, on the highways, unless the ob-
struction be caused by the act of such owner or occupant, in which case 
he will be required to remove th·e same without any credit. 
TREES-oWNERSHIP. 
SEC. 108. All trees standing or lying on the land over which any 
highway shall be laid out, which it shall be necessary to remove in the 
opening of such highway, shall belong to the ·owner of such land, if he 
shall remove the same before the supervisor is required to oIJ€n such 
highway; but all such trees and down timber, or other material found on 
such premises, may be taken and used by the proper supervIsor for the 
construction or repair of the highway or of any bridge thereon. 
BRIDGE OR CULVERT. 
SEC. 109. If the township trustee of the township where any pro-
posed bridge or culvert is to be located or repaired shall notify the board 
of commissioners of his county of the necessity of such location or repair, 
and if in the opinion of the commissioners the public convenience ,shall 
require the building or repairing thereof, they shall cause surveys and 
estimates to be made and provide for the erection of the same: Provided, 
That if the board of commissioners shall not deem such bridge or culvert 
of sufficient importance to justify an appropriation from the county treas-
ury for the building or repair thereof, the trustee of the township in 
which is located such bridge or culvert may appropriate any part of the 
road fund in the township treasury for that purpose, if he shall deem it 
right and expedient to do so. 
LEVY OF ROAD TAX-HOW PAID. 
SEC. 110. The township advisory board, on an estimate made by the 
township trustee, shall levy annually on or before the first Tuesday in 
June a road tax of not more than thirty cents on one hundred dollars to 
be levied according to the amount of real and personal property owned 
in such township, outside of the corporate cities and towns subject to tax-
ation for road purposes, to be collected as other taxes are collected, except 
all road taxes are to be collected with the first yearly installment of 
taxes: Provided, however, That the taxes so assessed on real estate shall 
be worked out, as near as practicable, in the road district in which such 
real estate lies, and the taxes assessed on the IJ€rsonal property in the 
district where the owner reSides, at the rate of one dollar and fifty cents 
per day for each man. Such supervisor may require any person liable to 
work on such highways who is the owner of an ox, mule or horse, team 
and plow, road scraIJ€r, road scoop, cart or wagon to furnish the same. 
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and a driver, in such labor upon such highways, and such person shall 
receive a credit for two days labor therefor, and shall be receipted by 
such supervisor accordingly: Provided, further, That the township trustee 
may, with the cons,ent of the township advisory board, levy an additional 
tax, not to exceed ten cents on one hundred dollars' valuation, to be paid 
into the county treasury with the first installment of taxes and to be paid 
by the treasurer to the township trustee, to be expended for the construc-
tion and repair of bridges and culverts and for other road purposes. It 
shall be the duty of the county auditor to procure and deliver each year, 
on or before the 10th of September to the proper township trustee; a list 
of all road taxes assessed on each individual in his township, and the 
receipt of the supervisor of the proper district for the amount worked out 
by any taxpayer shall be taken by the treasurer of the county in payment 
of so much of said taxes, if presented during the year in which the labor 
has been performed, or the year following upon the performance of said 
labor. No supervisor shall issue receipt for work performed by himself, 
except for his own road tax, and no county treasurer shall receive the 
certificate of any supervisor except in payment of taxes on which the 
work shall be performed: And, provided further, That the taxes so 
assessed on the real estate and personal property shall be worked out, 
as near as practicable, in the road district in which said real estate is 
situate, and the personal property under the supervision of the supervisor 
of the district where said labor is performed, in the district in which the 
owner resides, upon three days' notice of the time and place such labor 
is to be performed: Provided, further, That the road tax assessed on 
real and personal property shall be worked out on or before the first day 
of December of the year for which the levy was made. All credits 
allowed by county treasurers for road taxes worked out, upon setUement 
with the township trustee, to be properly distributed and charged, and 
road supervisors are required to make out and deliver to the township 
trustee, on or before the first day of December in each year, a statement 
containing a true list of persons of their respective road districts having 
worked out their road tax, er any part thereof, during the year, together 
with the amount worked out by each person. 
EXPENDITURE OF ROAD TAX. 
SEC. 111. The township trus'tee shall order the expenditure of the 
funds derived from the tax provided for in the last section in the improve-
ment of the highways of his township under such regulations as he may 
deem expedient for the public interest, and for this purpose shall pay ,such 
'Sums as may be necessary, on the order of the supervisors of the township, 
for work done by them under his direction. Such order or orders drawn 
upon the trustee shall distinctly state the services performed by the 
person or persons to whom the order is given. 
LETTING WORK BY CONTRACT. 
SEC. 112. Such trustee may let out the work contemplated in the last 
preceding section to the lowest responsible bidder, and for this purpose he 
may cause notices to be posted up in three of the most public places in 
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the township, that proposals will be received under such regulations as 
he may prescribe, at a time and place to be by him designated, for the 
improvement or repair of all the highways and bridges, or any part 
thereof, in such township; and in all such cases such trustee shall 
adopt such regulations as to the extent of the improvements or 
repairs, terms of payments, superintendence of the work, and the time 
of commencement and completion thereof, as he may deem proper. 
Payments on such contracts, according to the terms thereof, shall be 
made by the trustee out of the road or bridge funds in his hands. 
INJURING OR OBSTRUCTING HIGHWAY-PENALTY. 
SEC. 113. Any person who shall injure any dam, drain, embankment, 
ditch or other construction made for the protection of any highway or 
bridge, or who shall wilfully destroy any guide-post, or deface any 
inscription or device thereon, or who shall unnecessarily, and to the 
hindrance of passengers, obstruct any highway or bridge, and who shall, 
when driving any vehicle, fail to pass to the right when meeting another 
vehicle, so as to allow it to pass without injury, for every such offense, 
shall forfeit the sum of five dollars, to be recovered by the trustee in the 
name of the township before a justice of the peace of the county; and 
for every day such obstruction is continued the same sum shall be 
recovered. In all such cases such trustee, within three days after 
receiving information of any such offense, shall commence such suit, and 
the sum recovered thereon shall be used for the benefit of the highways 
of such township. In case of a recovery in any such action the justice 
of the peace shall tax, as costs, the sum of five dollars as attorney's 
fees for plaintiff's attorney. 
SUIT BY SUCCESSOR. 
SEC. 114. All such suits commenced by one trustee may be continued 
by his successor in office, and no costs, shall be taxed against him 
therein. Any supervisor who shall fail to use due diligence in keeping 
the highways of his district in good repair, under the regulations herein 
prescribed; or who shall fall to" call out the hands of his district to work 
on the highways thereof the number of days herein prescribed, unless the 
tax assessed for such repair of such highway is sufficient; shall, for every 
such offense, forfeit the sum of ten dollars, to be recovered before any 
justice of the peace of the county, in the name of the township, by the 
trustee of such township; and all 'sums so recovered shall be for the bene-
fit of the district for which such supervisor was elected or appOinted, and 
such trustee shall bring suit within three days after receiving information 
of any such failure of duty by such supervisor. 
DUTIES OONTINUOUS-TOOLS. 
SEO. 115. Every supervisor shall hand over all books, papers and 
moneys, as well as all tools in his posseSSion, to his successor in office 
when called for. Township trustees shall procure, with available road 
fund in their hands, such tools and implements as may be necessary for 
road districts. 
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ORDER OF WORK-DONATION 
SEC. 116. In determining upon the amount and character of work 
which shall first be done on any highway, or part thereof, the township 
trustee shall take into consideration the importance of the highway to 
the traveling public, and its convenience to. gravel, stone or other 
material to be used in its construction. Whenever the citizens interested 
in the permanent improvement of any highway of public importance, 
shall, by donation, properly ditch, drain, gravel, embank or otherwise 
improve any such highway, such trustee may contribute and perform 
work thereon equal in value to such donation, if he have the means in 
his hands to do so: Provided, moreover, That every township trustee 
shall set aside not less than five per cent. of the road funds received by 
him each year as an emergency fund, to be used in keeping in repaIr all 
highways in his township along or on which United States rural free 
delivery mail routes have been or may hereafter be established and 
maintained; and it shall be the duty -of every such trustee, and of every 
road supervisor, to give the preferenoe to such highways in keeping the 
same in repair. Such highways shall be kept properly drained and free 
from all obstructions, including snow-drifts, so as to be at aU times in 
good condition for ordinary travel. 
OATHS. 
SEC. 117. E,ach township [trustee] is empowered to administer oath 
in all cases touching the prosecution of the business of the township of . 
which he is trustee. 
DISBURSEMENTS OF ROAD FUND. 
SEC. 118. All road money on hand or that may hereafter be paid to 
the county treasurer under the provisions of this or of any previous act, 
shall be paid to the proper towns,hip trustee, and be expended by him as 
other road funds are required by this act. 
SUPERVISOR'S REPORT. 
SEC. 119. Elach supervisor of each road district shall, on or before the 
first day of December in each year, make a full and succinct report, under 
oath, of his proceedings, showing the names of all persons liable to per-
form, or who have performed, labor on the roads in his district; the 
amount of commutation money received, from whom receIved, and the 
amount of money received from any and all sources Whatever, and how 
the same has been expended; and shall pay such balance to and file such 
report with the trustee of his township on that day. 
REPORTS AUDITED. 
SEC. 120. Such township trustee shall audit the reports referred to in 
the last section, and enforce the payment of any such balance, and com-
pel such report by suit. 
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RESPONSIBILITY FOR TOOLS. 
SEC. 121. E,very road supervilSor shall be responsible for the care and 
safe-keeping of all the tools belonging to his road district, and on going 
out of office shall report the number and kind of tools in his hands to the 
trustee of his township, under oath; and SUCll trustee shall charge each 
supervisor, on corning into office, with the whole amount of tools in his 
district, as shown by the statement of his predecessor in office. Such 
supervisor shall be liable for any loss of, or damage to the tools belong-
ing to his road district, occasioned by his neglect, to be recovered in the 
name of his township, upon complaint of the trustee of such township 
before any justice of the peace therein. 
ROADS ON DIVISION, LINES. 
SEC. 122. All roads running on township, county or road district 
lines arl1. aSSigned for construction and repairs as follows: On roads 
running north and south, the north half is assigned to the township or 
townships and district or districts on the west side of such line, and the 
south half is assigned to the township or townships and district or dis-
tricts on the east side of such lines; and on roads running east and west, 
the west half is assigned to the township or townships and district or dis-
tricts on the south side of such line, and the east half to the township or 
townships and district or districts on the north side of such line. And 
the highways so assigned shall be under the control of and be kept in 
order by the township trustee of the township to which they are assigned. 
All roads running on lines dividing this State from other States shall be 
worked in con.iunction with such other State, and shall be assigned for 
construction and repairs in the same manner as above provided in cases 
where roads run on township or county lines, as far as applicable. 
APPEAL TO CIRCUIT COURT-EFFECT oJ!' ACT. 
SEC. 123. EXcept as otherwise pl'ovided in this act, any person ag-
grieved by any decision of the board of commissioners of any county, in 
any proceeding in relation to highways, may appeal therefrom within 
thirty days thereafter to the circuit court of such county, by filing a bond, 
with surety and penalty, to he approved by the auditor of such county, 
conditioned for the due prosecution of such appeal, and the payment of 
costs, if costs be adjudged against him; and in case proceedings shall be 
had in more than one county, the appeal shall be to the circuit court of the 
county in which the proceedings were first instituted, and the auditor of 
each county, on being notified of such appeal by the auditor of the county 
in which the appeal is taken, ,s,hall transmit to the clerk of the court to 
which the appeal is taken a transcript of all the proceedings in such 
county; and upon the determination of such appeal such clerk shall give 
notice thereof to the auditors of aU the counties interested. Such appeal 
shall be tried de novo, and may be had as to any issue [tried], or that 
might have been tried, before the county board; but every report made to 
the board by viewers or reviewers or by any committee, body or officer, 
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under the provisions of this act, shall be considered in evidence on such 
appeal. The court may make final determination of the cause so appealed, 
or may refer the case back to the county board or boards, with directions 
how to proceed. This act shall not have the effect to release any penalty, 
forfeiture or liability incurred under any former statute, nor shall it 
affect any pending litigation or proceedings, but the same shall be con-
cluded and be 'effective in all respects as if this act had not been passed. 
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